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Introduction 

The  greater  part  of  the  field  season  of  1920  was  spent  by  the  writer 
in  revising  the  geology  of  the  Gowganda  Silver  area,  special  attention 
being  given  to  the  occurrence  and  structure  of  the  Nipissing  diabase  sill 
with  which  the  silver  deposits  are  associated. 

H.  T.  Leslie  and  H.  C.  Rickaby  of  Toronto  acted  as  assistants  and 
performed  their  work  well.  A  number  of  cross-sections  illustrating  the 
position  of  the  diabase  sill  in  its  relation  to  the  other  formations  were 
prepared  from  their  field  work. 

The  map  accompanying  the  report  is  a  revision  of  that  published  in 
1910  to  accompany  the  Second  Report  on  the  Gowganda  Silver  Area.  It 
has  been  enlarged  to  include  portions  of  the  townships  of  Donovan  and 
Corkill,  where  discoveries  of  silver  have  been  made  in  recent  years.  Part 
of  the  geology  in  Shillington,  Chown,  Lawson  and  Corkill  townships  has 
been  taken  from  W.  H.  Collins'  map  (1)  of  the  Gowganda  area. 


Gowganda  J^ake  looking  south-west  from  "Tower"  hill. 


Location  • 

The  Gowganda  Silver  Area  is  situated  in  the  south-west  part  of  the 
District  of  Timiskaming  and  forms  part  of  the  Timagami  Forest  Reserve. 
Gowganda  (2)  lake,  from  which  the  area  derives  its  name,  lies  about  56 
miles  north-westerly  from  Cobalt.  The  nearest  railway  station  is  Elk 
Lake,  the  terminus  of  a  branch  line  running  westerly  from  Earlton,  which 

(1)  Geol.  Survey  of  Canada,  issued  in  1913. 

(2)  Gowganda  is  an  Indian  name,  meaning  "porcupine's  home." 
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is  on  the  main  line  of  the  Temiskaming  and  Northern  Ontario  Railway. 
From  Elk  T.ake  there  is  a  motor  road,  27  miles  in  length,  to  the  village 
of  Gowganda.  The  easterly  part  of  the  road  from  Wigwam  to  Elk  Lake 
is  in  good  condition  for  motor  traffic,  and  it  is  planned  to  improve  the 
westerly  portion  in  1922.  A  stage  operates  daily,  except  Sunday,  between 
Elk  Lake  and  Gowganda. 

Topography 

The  general  character  of  the  surface  of  the  country  is  quite  similar 
to  that  of  other  parts  of  the  pre-Cambrian  of  Northern  Ontario.  Viewed 
from  hilltops,  the  surrounding  horizon  presents  a  series  of  gentle  undu- 
lations with  here  and  there  a  break,  caused  by  a  prominent  hill  or  ridge. 
In  detail,  however,  the  surface  is  very  rough  and  broken,  and  different 
geological  formations  present  differences  in  surface  contour.  Rocky 
ridges  alternate  with  swampy  depressions  abounding  in  small  lakes  over 
much  of  the  area.  The  large  lakes  usually  have  considerable  rocky 
shore-line,  and  the  water  in  them  is  clear.  Generally,  the  longer  axes  of 
the  lakes  are  north  and  south,  this  being  the  prevailing  direction  of  the 
ridges. 

The  area  is  situated  near  the  head-waters  of  the  Montreal  river,  and 
most  of  it  is  drained  by  the  waters  of  the  East  Branch  of  that  river,  which, 
together  with  other  streams,  flow  northward.  There  is  a  marked  parallel- 
ism in  the  large  lakes,  which  are  quite  numerous:  Spawning,  Elkhorn, 
Gowganda,  Obushkong,  Bloom,  Wigwam,  Lost  and  Calcite  lakes.  The 
depressed  valleys  in  which  these  lakes  are  found  probably  originated  m 
extensive  north-south  fault  movements. 

The  most  prominent  features  are  the  diabase,  conglomerate  and 
greywacke  ridges;  whereas  the  granite  and  syenite  of  the  Laurentian, 
and  the  schists  of  the  Keewatin  generally  occur  in  low  rounded  ridges 
and  depressed  parts  of  the  area.  The  highest  elevation  is  attained  south- 
west of  Spawning  lake,  in  a  greywacke  ridge,  which  is  400  feet  above  the 
surrounding  level,  or  about  1,550  feet  above  the  sea.  The  conglomerate 
hill  to  the  north  east  of  Obushkong  lake  is  200  feet  above  the  lake.  The 
diabase  ridge  at  the  Gamey-Thompson  property  in  the  west  part  of  Van 
Hise  is  200  feet  above  the  plain.  Usually  the  ridges  vary  from  50  to  150 
feet  in  elevation. 

Superficial  Deposits 

The  superficial  or  unconsolidated  material  is  chiefly  sand  and  gravel 
and  sandy  and  gravelly  loam  of  glacial  origin.  The  area  lies  some  miles 
south  of  the  southerly  limit  of  the  great  clay  belt  of  Northern  Ontario. 
There  is  no  large  tract  of  agricultural  land,  although  in  small  patches 
near  Gowganda  village  and  at  some  of  the  mines  fine  vegetables  are 
grown. 

Jack  pine  plains  and  rolling  sand  ridges  are  characteristic  of  most 
of  the  south  and  east  parts  of  the  area. 

Large  parts  of  Charters,  Lawson  and  Corkill  townships  are  covered 
with  sand  deposits  which  conceal  most  of  the  rocks.  Some  of  the  low, 
swampy  areas  are  extensive,  as  in  the  northeast  part  of  Leith  township. 
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The  timber  is  chiefly  white  and  black  spruce,  birch,  balsam,  jack  pine 
and  poplar.  Red  and  white  pine  are  found  in  small  groves  in  isolated 
parts.  Around  Gowg-anda  lake  the  timber  is  mostly  small,  but  to  the 
south,  in  Leith  and  Charters  townships,  it  is  of  good  commercial  size. 

Forest  fires  have  destroyed  large  tracts  of  timber,  particularly  in  the 
townships  of  Haultain,  Nicol  and  Van  Hise. 

Glaciation 

The  marks  of  glaciation,  varying  from  fine  striae  to  broad  grooves  or 
rounded  hummocks,  are  evident  at  many  points.  The  ice  mass  moved 
about  due  south  in  this  area.  Immediately  west  of  Myrtle  lake  the  glacial 
striae  are  S.  10  deg.  E.  mag.,  and  about  3  miles  south  on  the  Crawford 
claim,  H.  S.  359,  they  are  S.  20  deg.  W.  magnetic. 

Literature 

References  to  the  Gowganda  area  are  to  be  found  in  the  following 
reports : 

1876.— R.  Bell,  Report  of  Progress,  G.S.C.  1875-6. 
1900. — J.  R.  L.  Parsons,  Report  of  Surveys  and  Exploration  of  Nor- 
thern Ontario,  1900. 
1907.— W.  R.  Ragers,  16th  Report  Ont.  Bur.  Mines,  Part  II. 
1909.— A.  G.  Burrows,  18th  Report  Ont.  Bur.  Mines,  Part  II. 
1909. — W.  H.  Collins,  Preliminarv  Report  on  Gowganda  Mining  Divi- 
sion, G.S.C.  No.  1075. 
1910.— W.  H.  Collins,  Economic  Geology,  Vol.  V. 

N.  L.  Bowen,  Jour,  of  Geol.  Vol.  XVIII. 
1912. — G.  M.  Colvocoresses,  Gowganda  in  1911,  Can.  Min.  Journ., 

April  15,  1912. 
1913.— W.  H.  Collins,  Geology  of  Gowganda  Mining  Division,  G.S.C. 
Memoir  33. 
A.  G.  Burrows,  Gowganda  Silver  Area,  Ont.  Bur.  Mines,  Vol. 
XIX,  1913,  Part  II,  p.  165. 
1920. — A.  G.  Burrows,  Gowganda  Silver  Area,  Ont.  Dept.  of  Mines, 
Vol.  XXIX,  Part  III.,  1920. 

Production 

Shipments  have  been  made  from  the  Gowganda  area  from  the  year 
1910  up  to  the  present.  These  have  been  derived  from  properties  in  the 
vicinity  of  Miller  lake  and  west  of  Gowganda  lake,  together  with  a  few 
isolated  shipments  from  outlying  townships.  The  great  preponderance 
of  ore  shipped  has  come  from  northwest  of  Miller  lake.  Several  ship- 
ments of  high-grade  ore  have  been  made  from  the  Mann  ridge  west  of 
Gowganda  lake.  From  1910  to  1912  the  Millerett  mine  was  the  chiof 
producer,  the  ore  coming  chiefly  from  a  shoot  in  the  conglomerate  which 
produced  500,000  fine  ounces.  The  Miller  Lake  O'Brien,  which  has  sup- 
plied most  of  the  silver  ore  yet  shipped  from  Gowganda,  has  been  pro- 
ducing continuously  since  1909.  The  latest  property  to  make  shipments 
is  the  Castle,  ore  being  obtained  not  only  from  the  diabase  sill  but  frorr 
the  Keewatin. 

A  table  is  appended  giving  the  production  of  the  mines  of  Gowganna 
from  the  beginning  until  the  end  of  1920,  the  total  number  of  fine  ounc^^s 
of  silver  being  5,877,592,  and  of  pounds  of  cobalt  "paid  for"  134,950. 
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Table  of  Formations 

The  compact  rocks  of  the  area  are  of  pre-Cambrian  age.    The  chief 
geological  subdivisions  are  as  follows: 

POST-KEWEENAWAN—  Olivine-diabase,  quartz-diabase,  aplite. 

KEWEENAWAN—  Quartz-diabase  (sill) 

Intrn.-iii'e  Contact 

ANIMIKEAN— 

(Cobalt  Series)  Upper:    Conglomerate,  quartzite,  arkose. 

Lower:    Conglomerate,  greywacke,  quartzite. 

Uncoitfonnitij 

LAURENTIAN   (  ?)—  Granite,  syenite,  gneiss. 

Iidriisire  Contact 

KEEWATIN —  Basic  and  acidic  volcanic  and  intrusive  rocks,  iron 

formation,  chlorite  and  hornblende  schist,  &c. 


Note:  A  number  of  diabase  dikes  are  older  than  the  Cobalt  series  and  are  probably 
later  than  the  Algoman.    They  intrude  the  Laurentian  and  Keewatin. 

Dikes  of  lamprophyre  and  dikes  and  masses  of  serpentine  intrude  the  Keewatin. 
They  may  be  of  the  same  age  as  similar  rocks  at  Cobalt  to  which  W.  G.  Miller  and  C.  W. 
Knight  have  given  the  name  Haileyburian. 

General  Geology 

The  rocks  at  Gowganda  are  in  general  similar  to  those  at  Cobalt  and 
other  parts  of  Northern  Ontario  where  the  pre-Cambrian  predominates. 
The  oldest  are  of  Keewatin  age,  consisting  of  altered  volcanic  ix)cks; 
greenstones,  volcanic  fragmental,  &c.,  also  iron  formation,  and  with 
dikes  of  light-coloured  porphyritic  rocks.  The  whole  series  has  been 
greatly  altered  to  schist,  of  which  hornblende  and  chlorite  schist  form  a 
large  part.  They  are  in  marked  contrast,  from  their  ancient  metamor- 
phosed appearance  and  frequent  vertical  attitude  where  banded,  to  the 
later  rocks. 

The  Keewatin  was  intruded  by  batholiths  and  smaller  masses  of 
granite  and  syenite,  that  are  probably  of  Laurentian  age.  Some  small 
masses  of  serpentine  occur  in  the  Keewatin,  and  numbers  of  basic  dikes 
older  than  the  Cobalt  series  intrude  the  Keewatin  and  Laurentian.  These 
dikes  were  intruded  long  after  the  granite  and  syenite  and  are  little  dis- 
turbed. 

This  complex  of  older  rocks  was  subjected  to  erosion,  and  on  the 
irregular  weathered  surface  the  sediments  of  the  Cobalt  series  were 
deposited.  This  series  lies  in  gentle  folds,  with  average  dip  of  10  deg.  to 
15  deg.,  and  has  been  little  disturbed  except  by  the  sill-diabase  intrusion, 
when  the  dip  is  often  higher  on  the  hanging-wall  side. 

Later  than  all  these  rocks  is  a  diabase  sill  or  possibly  sills,  which 
occur  for  the  greater  part  in  the  sedimentary  rocks.  Occasionally  the 
diabase  has  been  intruded  below  the  contact  of  the  Cobalt  series  with  the 
Keewatin,  since  areas  of  the  oldest  rocks  lie  on  the  sill  in  the  vicinity  of 
Miller  lake.  A  few  basic  dikes  of  olivine  diabase  and  quartz  diabase  have 
intruded  not  only  the  older  rocks  but  also  the  diabase  sill.  These  are  the 
youngest  recognized  rocks  in  the  area. 
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Quartz-diabase  dikes  are  found  in  part  of  the  area  intruding  the 
Cobalt  series,  being  more  common  in  Leith  township  than  elsewhere. 
They  may  also  be  younger  than  the  sill  diabase,  but,  not  being  found  in 
contact  with  the  sill,  their  age  cannot  be  definitely  determined  other  that 
they  are  later  than  the  Cobalt  series. 

Keewatin 

The  rocks  of  Keewatin  age  occur  in  less  volume  than  the  Laurentian, 
Animikean  and  Nipissing  diabase.  They  are  distributed  in  isolated  areas 
in  several  townships,  the  largest  volume  of  these  ancient  rocks  being  in 
Van  Hise,  Haultain  and  Nicol. 

The  rocks  are  essentially  of  volcanic  origin,  and  vesicular  and  ellip- 
soidal structures  are  occasionally  seen.  They  are  dominantly  of  bavSic 
composition,  and  are  much  altered  to  hornblendic  and  chloritic  schists. 
Some  of  the  rocks  are  massive,  but  most  of  them  are  altered  to  schist. 
Intermingled  with  the  basic  lavas  are  some  fragmental  rocks  that  re- 
semble old  conglomerate,  together  with  some  tufaceous  or  volcanic  frag- 
mental material.  There  are  a  few  belts  of  banded  iron  formation,  or 
jaspilyte,  now  much  crumpled.  There  are  also  numerous  narrow  bands 
of  light-coloured  rock,  like  old  felsitic  or  porphyritic  dikes,  that  are 
folded  with  the  darker  volcanic  rocks,  and  which  appear  to  have  been  in- 
truded at  an  early  time  into  the  volcanic  flows.  When  banded,  the  Kee- 
watin rocks  are  in  nearly  vertical  attitude,  with  a  general  strike  about 
east  and  west.  Very  fissile  rocks  are  common,  and  also  schists  that  break 
into  flat  plate-like  structures  an  inch  or  more  in  thickness. 

Small  masses  of  serpentine,  together  with  narrow  dikes  of  felsite, 
porphyry,  lamprophyre  and  diabase,  occur  frequently  in  the  Keewatin 
areas. 

T>  pes  of  Keewatin 

Hornblende  schist  and  amphibolite  occur  south  of  the  southwest  end 
of  Everett  lake.  Part  of  the  rock  is  banded,  breaking  into  plates.  A 
microscopic  section  shows  green  fibrous  hornblende,  the  predominating 
mineral,  with  grains  of  zoisite,  epidote,  secondary  feldspar  and  chlorite. 

A  greenish  weathering  massive  rock  occurs  north  of  Miller  lake.  A 
specimen  from  the  south  line  of  claim  R.S.C.  87  is  scaly  fibrous  green 
hornblende,  and  may  be  called  amphibolite.  To  the  east  of  Miller  lake 
the  rock  is  more  schistose,  and  is  largely  hornblende  and  chlorite  schist. 

West  of  Leroy  lake  the  greenstone  is  much  altered,  and  has  a  dull 
green  mottled  appearance.  The  rock  is  rather  massive,  but  passes  west- 
ward into  schist,  striking  N.  65  deg.  E.  and  dipping  70  deg.  N. 

To  the  west  of  Obushkong  lake  there  is  considerable  hornblende 
schist  and  associated  serpentine  which  is  much  weathered  to  a  rusty 
brown  color.  The  serpentine  rock  also  contains  some  fibrous  hornblende 
and  magnetite. 

A  light-coloured  rock  is  interbanded  with  greenstone  to  the  west  of 
Obushkong  lake.  It  is  fine-grained,  consisting  of  crushed  quartz  and  feld- 
spar with  glistening  scales  of  white  mica.  A  dark  mineral  in  thin  scales 
is  chlorite,  giving  the  rock  a  gneissic  texture. 

Pillow  lava  occurs  half  a  mile  north  of  Serpentine  lake.  It  is  inter- 
banded with  a  dark-coloured  volcanic  fragmental  rock,  one-half  mile 
northeast  of  Leroy  lake.  It  occurs  again  on  claim  W.  J.  7,  southwest  of 
this  lake. 
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Amygdaloidal  lava  is  associated  \\'ith  iron  formation  west  of  Elkhorn 
lake  along  the  boundary  line  of  Milner  and  Leith  townships.  The  vesicles 
of  the  old  lava  are  filled  with  quartz,  calcite  and  epidote.  Under  the 
microscope  the  flow  structure  of  the  rock  is  beautifully  shown  in  the 
parallel  arrangement  of  the  minute  rods  of  plagioclase  feldspar. 

Iron  Formation 

Banded  iron  formation  occurs  in  a  small  area  of  Keewatin  southwest 
of  Elkhorn  lake  and  also  one-half  mile  northeast  of  Gowganda  lake.  The 
formation  is  quite  limited,  consisting  of  interbanded  silica  and  magnetite 
in  thin  layers  less  than  30  feet  in  width.  No  iron  ore  of  importance  occurs 
in  these  localities.  The  formation  is  quite  crumpled  in  several  separated 
small  bands  on  claims  W.  D.  961-964.  One  silicious  band  on  claim  W.  D. 
963  contains  a  small  deposit  of  massive  iron  pyrites. 

Dikes  in  Keewatin 

North  of  Brett  lake  are  several  narrow  dikes  of  a  reddish  brown 
lamprophyre.  The  phenocrysts  are  augite  set  in  a  groundmass  of  feld- 
spar and  scales  of  fibrus  hornblende.  Calcite  in  grains  and  veinlets  is 
also  seen. 

In  the  same  area  there  are  several  dikes  of  rather  fresh-looking 
diabase.  A  microscopic  examination  of  one  proves  it  to  be  a  hornblende 
diabase.  The  age  of  many  of  the  diabase  dikes  cannot  be  stated  definitely, 
since  several  that  are  fresh-looking  have  proven  to  be  of  vastly  different 
age  in  other  parts  of  the  area. 

Quartz-Porphyry 

There  is  a  large  mass  of  greenish-grey  quartz-porphyry  directly 
northeast  of  Gowganda  lake.  It  forms  the  main  rock  of  a  number  of 
mining  claims,  many  of  which  .show  simply  the  porphyry  and  narrow 
north-south  dikes  of  diabase.  The  porphyry  intrudes  green  schist  and 
iron  formation  on  claims  W.  D.  961  and  is  therefore  younger  than  certain 
of  the  Keewatin  rocks.  On  the  previous  geological  map  of  Gowganda  it 
was  classed  with  the  Keewatin.  It  occurs  rather  as  a  stock  than  a  dike 
since  its  outcrop  is  nearly  round  in  shape. 

No  gold  has  been  found  in  this  rock,  as  in  certain  quartz-porphyries 
in  some  parts  of  northern  Ontario.  The  formation  may  possibly  be  of 
Laurentian  age. 

Phenocrysts  of  quartz  are  frequently  recognized  in  the  porphyry, 
although  there  are  portions  of  the  mass  that  are  simply  a  light  greenish- 
grey  felsite. 

A  section  of  a  sample  from  the  south  line  of  claim  R.  S.  C.  123  shows 
abundant  quartz  phenocrysts  and  a  few  ragged  outlines  of  feldspar.  The 
groundmass  is  granular  quartz  and  feldspar  with  a  little  chlorite. 

Laurentian 

The  rocks  at  Gowganda  classed  as  Laurentian  are  granite  and 
syenite,  which  are  in  large  volume  in  the  townships  of  Haultain  and  Van 
Hise.  They  are  of  pink  and  grey  colour,  and  at  times  the  granite  grades 
into  a  syenite. 
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There  is  a  tendency  in  some  parts  for  the  acid  rocks  to  show  indica- 
tions of  a  gneissic  structure,  but  banding  and  intense  metamorphism, 
such  as  occur  in  the  Laurentian  in  some  localities,  are  not  found.  There 
is  also  the  possibility  that  the  granite  and  syenite  may  be  of  later  age, 
say  Algoman,  but  there  is  no  way  of  deciding  this  point  since  no  rocks  of 
Timiskaming  age  occur  in  the  area. 

The  most  common  variety  is  a  hornblende  granite,  generally  pink  or 
flesh-coloured.  A  microscopic  examination  of  a  granite  from  west  of 
Bloom  lake  shows  a  hypidiomorphic  mixture  of  quartz,  feldspar  (ortho- 
clase  and  acid  plagioclase)  and  green  hornblende  with  a  little  titanite, 
apatite  and  magnetite  as  accessory  minerals.  North  of  Everett  lake  and 
extending  westerly  to  Davidson  lake,  the  rock  is  more  syenitic.  Dikelets 
of  the  syenite  intrude  the  Keewatin  west  of  Everett  lake. 

Another  common  type  is  a  grey  biotite  granite  which  is  intermingled 
with  the  hornblende  syenite. 

There  is  a  small  area  of  porphyritic  syenite  in  Nicol  township,  just 
northeast  of  Wilson  lake.  Where  it  approaches  the  basic  Keewatin  rocks 
it  becomes  darker  in  colour,  with  blotches  of  basic  material  which  have 
been  absorbed  from  the  Keewatin.  The  porphyritic  texture  is  well 
marked  on  the  weathered  surface  where  the  phenocrysts  have  been 
bleached  out.  Zonal  structure  is  pronounced  in  the  crystals  of  feldspar, 
and  is  due  to  the  regular  arrangement  of  included  minerals.  The  ferro- 
magnesian  minerals  are  green  hornblende  and  a  little  biotite  altering  to 
chlorite;  quartz  is  present  in  small  grains. 

Pre-Cobalt  Series  Dikes 

There  are  numerous  dikes  of  diabase  that  are  at  least  older  than  the 
Cobalt  series.  They  occur  in  profusion  throughout  the  Keewatin  area 
northeast  of  Gowganda  townsite,  east  of  Miller  lake  and  elsewhere. 
These  dikes  have  an  approximate  north  and  south  strike.  They  are  fresh- 
looking  rocks,  and  except  by  their  association  are  difficult  to  distinguish 
from  similar-appearing  dikes  that  occur  in  the  Cobalt  series  and  that 
occasionally  intrude  the  Nipissing  diabase.  They  generally  contain  some 
quartz  grains,  but  on  the  whole  are  darker-looking  than  the  quartz  dia- 
base of  the  sill.  They  show  a  somewhat  rusty  surface,  whereas  the  sill 
diabase  usually  has  a  lighter-coloured  oxidized  appearance.  Porphyritic 
texture  is  not  uncommon  in  the  dikes,  with  phenocrysts  of  feldspar  vary- 
ing from  half  an  inch  to  three  inches  in  length.  Such  porphyritic  texture 
is  not  recognized  in  the  diabase  sill,  and  this  criterion  will  serve  to  dis- 
tinguish the  dikes  from  the  sill  where  only  scattered  exposures  occur 
through  the  drift  and  relationships  cannot  be  seen.  The  dikes  occurring 
rarely  in  the  Cobalt  series  and  those  that  cut  the  diabase  sill  strike  more 
nearly  east  and  west  than  north  and  south.  A  number  of  north  and  south 
dikes  intruding  the  syenite-porphyry,  which  is  considered  of  Algoman 
age,  were  observed  in  the  Matachewan  area.  No  acid  intrusive  rocks  that 
seem  to  be  of  Algoman  age  occur  with  similar  dikes  at  Gowganda,  but  the 
north  and  south  trend  and  nearness  of  localities  together  with  the  simi- 
larity of  appearance  suggest  that  the  Gowganda  dikes  are  probably  also 
of  post-Algoman  age.  This  would  place  these  dikes  between  the  Algoman 
and  Cobalt  series  in  age,  and  younger  than  the  basic  intrusives  called 
Haileyburian  in  the  vicinity  of  Cobalt. 

The  dikes  have  no  special  characteristics,  being  of  ordinary  diabase 
consisting  essentially  of  plagioclase  and  pyroxene,  with  or  without  inter- 
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stitial  quartz.  No  olivine  was  abserved  in  sections  examined.  Two  por- 
phyritic  dikes  are  very  striking  in  appearance,  one  on  the  transmission 
line,  claim  H.F.  209,  and  the  other  crossing  the  main  road,,  on  claim  T.C. 
458,  west  of  Leroy  lake.  The  former  of  these  is  older  than  an  adjacent 
diabase  dike  with  similar  north-south  strike. 

The  dikes  are  not  of  economic  importance  as  a  source  of  silver  since 
they  are  much  older  than  the  diabase  sill.  Considerable  prospecting  was 
done  on  them  before  their  age  relations  were  known.  Unless  in  proximity 
to  the  sill  the  possibility  of  silver-bearing  veins  being  found  in  them  is 
remote.  One  of  the  most  interesting  localities  where  the  dikes  occur  is 
on  claims  W.  D.  961  and  W.  D.  964.  Here  they  intrude  a  quartz-porphyry, 
or  felsite,  and  iron  formation,  but  are  overlain  unconformably  by  con- 
glomerate of  the  Cobalt  series.  All  these  formations  are  intruded  by  a 
younger  quartz-diabase  dike  that  strikes  a  few  degrees  north  of  east. 

Cobalt  Series 

The  Cobalt  series  covers  a  great  part  of  the  Gowganda  area,  resting 
unconformably  on  the  Keewatin-Laurentian  complex  and  being  in  marked 
contrast  v.ith  them.  The  series  has  been  little  disturbed,  except  where  it 
is  in  proximity  to  the  intrusive  sill  of  diabase.  The  strata  usually  dip  at 
low  angles,  averaging  15  degrees,  for  the  most  part  eastward.  Near  the 
diabase  they  are  frequently  tilted  to  higher  angles,  as  shown  in  the  out- 
crop of  slate-like  greywacke  on  the  easterly  side  of  the  high  ridge  of 
diabase  east  of  Lost  lake.  A  similar  high  dip  in  reddish  slaty  rock  is  seen 
northeast  of  Lake  Irene.  In  these  cases  the  sediments  overlie  the  sill 
diabase.  No  secondary  cleavage  has  been  developed,  the  parting  in  the 
slaty  varieties  following  the  stratification. 

The  series  includes  conglomerate,  breccia,  greywacke,  slate,  quart- 
zite  and  arkose.  The  lowest  formation  is  usually  a  basal  conglomerate 
that  rests  on  the  Keewatin  and  Laurentian.  Many  of  the  fragments  of 
the  conglomerate  can  be  duplicated  in  rocks  that  occur  in  place  in  the 
vicinity.  The  pebbles  and  boulders  include  granite,  syenite,  greenstone, 
iron  formation,  diabase,  &c. 

Greywacke,  which  in  places  carries  pebbles  very  sparsely  and  is 
occasionally  quartzitic,  occurs  over  most  of  the  western  parts  of  Leith, 
Milner  and  Van  Hise  townships.  Conglomerate  is  seen  at  intervals  along 
the  west  shore  of  Gowganda  lake,  on  the  south  end  of  the  long  point  on 
the  lake,  and  frequently  also  east  of  the  lake. 

Freshly  banded  slate-like  greywacke  occurs  southeast  of  Myrtle  lake 
on  the  east  side  line  of  claim  T.  C.  156,  and  at  several  other  points.  It  is 
often  brecciated.  This  is  well  seen  in  the  localty  just  mentioned  where 
the  slate  is  in  a  bluff  dipping  eastward.  The  top  of  the  cliff  is  much 
brecciated,  and  overhangs  the  normal  slate  below  it,  which  has  crumpled 
away.  Similar  breccia  is  seen  west  of  Frying-Pan  lake,  and  on  the  gov- 
ernment road  a  mile  east  of  Lost  lake.  These  occurrences  are  near  the 
late  diabase,  and  the  brecciation  may  be  due  to  the  diabase  intrusion. 
However,  the  occurrence  near  Myrtle  lake  lies  above  the  contact  with  the 
diabase,  with  layers  of  undisturbed  slate  between. 

Typical  arkose  and  quartzite  occur  in  great  volume  in  parts  of  the 
area,  particularly  in  the  southeast  portion,  including  parts  of  Nicol, 
Charters  and  Corkill.  The  large  island  on  Gowganda  lake  is  composed 
of  quartzite.  The  arkose  and  quartzite  are  generally  coarse-grained 
and  thick-bedded,  so  that  the  dip  is  not  always  readily  recognized. 
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About  half  a  mile  north  of  Wilson  lake  in  Nicol  township,  the  rocks 
of  the  Cobalt  series  dip  gently  to  the  west  from  the  Keewatin.  The  suc- 
cession is  greywacke-cong-lomerate,  slate,  quartzite  and  an  upper  coarse 
conglomerate  which  resembles  the  conglomerate  on  the  west  shore  of 
Gowganda  lake.  This  succession  of  strata  is  seen  in  other  parts  of  the 
area.  Sometimes  the  grey wacke-conglome rate,  usually  called  slate-con- 
glomerate, is  underlain  by  a  coarse  basal  conglomerate  which  resembles 
the  upper  conglomerate. 

The  latest  of  the  sediments  are  quartzite  and  arkose  which  are  some- 
times underlain  by  a  reddish  slaty-greywack*'. 

The  upper  series  has  a  widespread  distribution  southeast  of  Gow- 
ganda consisting  of  quartzite  arkose  and  thin  beds  of  quartz-conglomer- 
ate which,  according  to  Barlow,  have  a  thickness  of  1,100  feet  at  Maple 
Mountain.  Collins  states  that  the  thickness  of  the  lower  and  upper 
formations  of  the  series  in  its  present  greatly  eroded  state  probably  does 
not  exceed  1,000  feet. 


"Tower"  hill, showing  unci nif()rniityl)c(\v('('ii  coiifilomcratcor  tlicColmlt  sorias, and  Keewatin. 

The  upper  series  of  quartzite  and  arkose  appears  to  be  barren  of 
economic  minerals,  but  at  certain  localities  it  is  intruded  by  sill  diabase 
that  carries  silver-bearing  veins. 

Unconformities  at  base  of  Cobalt  Series 

Numerous  unconformities  between  the  Cobalt  series  and  older  rocks 
occur  in  parts  of  the  area,  a  few  of  which  are  herewith  described.  Theie 
is  a  thin  patch  of  conglomerate,  with  the  underlying  granite  exposed  in 
places  through  it,  on  the  northwest  shore  of  Obushkong  lake.  The  con- 
glomerate has  rounded  and  angular  fragments  of  the  granite,  and  also  a 
rusty-weathering  diabase  which  cuts  the  Laurentian  immediately  at  the 
contact. 
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An  even  more  striking  conglomerate  occurs  on  claims  W.  D.  961  and 
964  northeast  of  Gowganda  lake.  The  high  conglomerate  ridge,  on  which 
is  located  the  fire  ranging  observation  tower,  rests  on  a  greyish-green 
quartz-porphyry,  iron-formation  and  diabase  dikes  of  pre-Cobalt  series 
age.  Fragments  of  all  these  rocks  are  found  in  the  conglomerate,  near 
its  base. 

North  of  Wilson  lake,  in  Nicol  township,  there  are  patches  of  con- 
glomerate on  the  syenite.  The  latter  rock  has  a  characteristic  porphyi  i- 
tic  texture,  and  fragments  of  it  are  quite  numerous  in  the  conglomerate. 
The  presence  of  so  varied  a  group  of  inclusions  from  rocks  occurring  in 
place  near  the  conglomerate  indicates  that  many  of  the  constituents  of 
the  conglomerate  were  local,  and  not  transported  any  great  distance. 
The  old  Keewatin-Laurentian  surface,  on  which  the  Cobalt  series  was 
deposited,  seems  to  have  resembled  greatly-  in  topography  that  of  the 
present  time. 

Unconformity  in  Cobalt  Series 

In  1909,  N.  L.  Bowen  found  an  unconformity  on  the  north  line  of 
H.  R.  311,  west  of  Obushkong  lake,  where  grewsvackt-  and  fine  grained 
arkose  show  on  a  bluff  about  12  feet  in  height.  At  the  base  of  the  arko?e 
there  are  about  two  feet  of  a  coarse  reddish  conglomerate  containing 
some  small  pieces  of  greywacke  which,  under  the  microscope,  prove  to  be 
the  same  as  the  underlying  greenish  rock,  indicating  a  break  in  the  normal 
deposition.  A  similar  break  was  seen  southeast  of  Flanagan  lake,  near 
the  south  line  of  claim  H.  S.  712.  West  of  Gowganda  lake,  and  on  the 
long  point  extending  into  the  lake,  an  upper  conglomerate  with  a  coarse 
reddish  matrix  occurs  in  considerable  thickness.  Similar  conglomerate 
is  seen  in  other  parts  of  the  area.  The  writer  is  not  certain  that  the  few 
feet  of  conglomerate  below  the  arkose  series  on  Obushkong  lake  is  equiva- 
lent to  all  this  coarse  upper  conglomerate.  Where  a  great  thickness  of 
conglomerate  occurs,  a  search  failed  to  show  any  fragments  of  the  under- 
lying greywacke  in  it  or  many  signs  of  an  uneven  and  eroded  surface. 

It  would  appear  that  there  is  a  local  discontinuity  in  deposition  at 
some  points,  but  the  general  stratification  and  dip  remain  the  same  in 
the  lower  and  upper  parts  of  the  Cobalt  series.  Owing  to  the  widespread 
occurrence  of  the  quartzite  and  arkose,  it  is  possible  to  distinguish  them 
from  the  conglomerate  and  slaty  greywacke  by  different  colours  on  the 
map,  but  the  conglomerate,  which  appears  to  be  part  of  the  upper  series, 
is  difficult  to  separate,  consequently  it  has  been  grouped  with  the  other 
sediments  apart  from  the  quartzite  and  arkose.  In  the  earlier  reports 
on  the  Cobalt  area  the  upper  quartzite  and  arkose  were  called  the  Lor- 
rain  series.    These  rocks  are  similar  to  those  at  Gowganda. 

Adinole 

Where  the  sill  diabase  has  been  intruded  into  slate-like  greywacke, 
the  overlying  rock  has  been  sometimes  altered  by  diabase  to  adinole.  The 
rock  occurs  abundantly  around  Lost  Lake,  being  reddish  in  colour  and 
consisting  principally  of  quartz  and  crystallized  feldspar.  Round  blackish 
spots  are  often  developed  in  the  sediments  near  the  contact.  A  rock  of 
this  description  is  seen  along  the  road  a  mile  west  of  Lost  lake  and  on 
claim  M.R.  2239  (O'Gorman)  in  Leith  township. 
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Nipissing  Diabase 

The  most  important  rock  from  an  economic  point  of  view  is  the  fresh 
quartz  diabase  that  occurs  in  the  form  of  laccolithic  sills  over  a  great  part 
of  the  Gowgancla  area.  The  resemblance  of  the  outlying  areas  of  diabase 
to  the  silver-bearing  diabase  sill  at  Cobalt  led  to  the  finding  and  pros- 
pecting of  all  such  outcrops  over  a  very  wide  area  stretching  from  Cobalt 
to  Shining  Tree.  The  Gowganda  area  is  only  one  part  of  this  wider  area 
in  which  isolated  masses  of  quartz  diabase  have  been  discovered.  Conse- 
quently, the  diabase  at  Gowganda  is  similar  to  that  at  Cobalt,  with  the 
exception  that  at  Gowganda  there  is  a  considerable  development  of  the 
red  facies  of  the  diabase,  known  as  granophyre  or  red  rock,  in  addition 


MA^f^^ 


Top  of  (Ijabase  sill  with  overlying  banded  slate-like  greywack6,  exposed  on  claim 
G.  G.  41ft8,  north  of  Irene  Lake. 

to  the  normal  dark-grey  diabase.  Numerous  microscopic  descriptions  of 
the  Nipissing  diabase  have  been  published,  including  those  bv  C.  W. 
Knight  (1),  N.  L.  Bowen  (2),  and  W.  H.  Collins  (3). 

The  rock  is  generally  intermediate  to  coarse-grained,  except  at  or 
near  contacts  where  it  may  be  fine-grained  and  trap-like  in  texture. 

The  principal  minerals  of  the  normal  diabase  are  plagioclase,  usu- 
ally laboradorite  or  a  feldspar  near  it  in  composition,  together  with 
augite,  affording  an  ophitic  texture.  Generally  primary  quartz,  either 
alone  or  in  microscopic  intergrowth  with  feldspar,  is  present  in  the  inter- 
stices. From  the  almost  constant  presence  of  quartz  in  micrographic 
intergrowth  with  feldspar,  C.  W.  Knight  has  referred  to  the  rock  as  a 


'  Report.  Ont.  Bur.  Mine.s.  Vol.  XIX,  191.3    Part  II,  p.  98. 
-  Journal  of  Geology.  Oct.-Nov.,  1910. 
•   G.  S.  C.  Memoir.  No.  33. 
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quartz  diabase.  Small  quantities  of  biotite  and  magnetite,  and  occasion- 
ally apatite  and  pyrite,  are  present.  N.  L.  Bowen  has  found  a  subordinate 
pyroxene,  which  he  believes  to  be  enstatite,  in  sections  from  the  Gow- 
ganda  diabase.  Ordinarily  the  diabase  is  of  a  dark-grey  colour,  weather- 
ing to  a  lighter  shade,  with  brownish  spots  of  weathered  pyroxene  show- 
ing on  the  surface. 

This  normal  type  of  diabase  is  observed  all  across  from  the  foot  to 
the  hanging- wall  in  the  sill  just  west  of  Miller  lake,  with  no  red  rock 
produced  as  differentiated  material.  The  hanging-wall  here  is  basic 
Keewatin. 

In  some  places  in  addition  to  the  grey  feldspar  there  is  red  feldspar, 
imparting  a  mottled  character  to  the  diabase.  The  red  is  a  more  acid 
plagioclase  and  occurs  with  quartz  in  the  interstices.  This  facies  can  be 
observed  in  places  along  the  ridge  west  "of  Gowganda  lake,  e.g.  at  the 
Crews-McFarlan  and  Reeve-Dobie  properties,  along  with  the  normal  dark 
grey  diabase. 

Red  Rock 

A  bright  red  to  brown  igneous  rock  occurs  frequently  with  the 
normal  diabase  in  several  parts  of  the  area.  It  is  well  exposed  to  the 
east  and  west  of  Lost  lake.  It  resembles  granite,  but,  owing  to  its  prom- 
inent micropegmatitic  texture,  is  called  granophyre.  Microscopically,  it 
shows  crystals  of  albite  surrounded  by  a  radiating  intergrowth  of  quartz 
and  acid  plagioclase,  together  with  small  quantities  of  chlorite.  The 
granophyre  is  so  coarse-grained  in  some  localities  that  the  micrographic 
intergrowth  can  be  recognized  in  hand  specimens.  This  abundant  grano- 
phyric  rock  occurs  at  the  top  of  the  diabase  sill  in  the  vicinity  of  Lost  lake, 
at  any  rate  where  remnants  of  sedimentary  rock  can  still  be  observed. 

The  origin  of  the  red  rock  has  been  discussed  fully  by  N.  L.  Bowen 
and  W.  H.  Collins  in  the  reports  previously  mentioned.  In  brief,  Bowen 
believes  the  red  rock,  or  granophyre,  together  with  adinole,  to  have  been 
formed  by  hydrothermal  action  at  the  contact  on  superincumbent  slaty 
rocks.  Collins  states  that  most  of  the  red  rock  has  resulted  from  a  differ- 
entiation of  the  diabase  magma,  with  a  small  portion  at  the  top  of  the  sill 
being  formed  by  assimilation  of  overlying  greywacke  and  slate. 

Certainly  in  the  vicinity  of  Lost  lake  there  is  strong  evidence  of  con- 
tact assimilation  and  at  points  it  is  difficult,  if  not  impossible,  to  define 
the  boundaries  of  the  intrusive  and  the  sediments. 

Structure  of  Diabase 

Miller  Lake  Area 

Since  the  first  examination  was  made  by  the  author  over  ten  years 
ago,  repeated  forest  fires  have  devasted  much  of  the  Gowganda  area  so 
that  parts  have  been  burned  off  cleanly,  affording  many  opportunities  to 
note  the  relationship  of  the  various  rocks.  Numerous  contacts  of  the 
diabase  with  older  rocks  are  well  exposed  in  Haultain  and  Nicol  town- 
ships. The  sill  character  of  the  diabase  can  be  determined  from  expos- 
ures showing  both  the  bottom  and  the  top  of  the  intrusion. 

FootivalliContacis. — The  footwall   of  the  sill   outcrops  at  various 
points  from  the  wagon  road  on  claim  H.  J.  B.  46,  northerly  to  claim  R.  S. 
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C.  102,  near  Everett  lake,  where  it  swings  eastward  and  northeastward  to 
Shanty  lake  and  beyond.  The  contact  varies  from  nearly  horizontal  to 
60  deg.  Near  Shanty  lake  the  diabase  overlies  the  slate-like  greywacke 
almost  horizontally,  and  on  claim  L.  M.  108  it  overlies  Keewatin  banded 
rocks,  dipping  60  deg.  N.  One  of  the  best  footwall  contacts  occurs  on 
Claim  H.  J.  B.  46  to  the  south  of  th  road,  one  and  a  half  miles  east  of 
Gowganda  lake.  The  diabase  in  thin  isolated  patches  overlies  the  sedi- 
mentary rock  nearly  horizontally  in  places,  with  a  general  undulating 
dip  to  the  northeast.  Judging  from  the  contacts  along  the  footwallr  edge 
of  the  diabase,  the  sill  was  intruded  very  irregularly,  only  conforming  to 
the  dip  of  the  sedimentary  strata  where  they  are  highly  stratified,  e.g., 
the  greywacke  slate  near  Shanty  lake.  The  attitude  of  the  sill  on  claim 
L.  M.  108  has  been  influenced  by  the  highly  banded,  nearly  vertical  char- 
acter of  the  Keewatin  rocks. 


/.''uiiiiiui-irdll  Confdcls.  — The  observed  contacts  at  the  upper  side  of 
the  diabase  sill  are  even  more  numerous  than  the  bottom.  The  upper  con- 
tact is  well  exposed  100  feet  west  of  No.  2  shaft.  Castle  mine,  R.  S.  C.  101, 
on  claims  R.  S.  C.  95,  91  and  94  of  the  Miller  Lake  O'Brien  mine,  on  R.  S. 
C.  136  (Hart)  claim,  on  claims  W.  J.  13  and  W.  J.  6,  southwest  and  south 
of  Leroy  lake  respectively,  and  on  claim  P.  B.  140  southeast  of  Leroy  lake. 
The  circular  area  of  Keewatin  rocks,  overlain  in  part  by  the  Cobalt 
series,  occurring  in  the  vicinity  of  Miller  lake,  rests  on  the  diabase  sill, 
and  it  is  around  this  area  that  most  of  the  contacts  just  referred  to  are 
located.  The  area  of  Keewatin  and  Cobalt  series  to  the  east  of  Leroy  lake 
also  lies  on  the  sill,  as  do  the  greywackr  and  conglomerate  around  Lake 
Irene.    To  the  east  of  Lost  lake  and  extending  northward  to  Bloom  lake, 
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the  diabase  sill  dips  under  the  sediments  of  the  Cobalt  series.  Fo^^is 
area  the  diabase  sill  has  an  undulating  character,  being  exposed  in  pljaces 
by  partial  erosion,  and  at  other  places  concealed  by  the  overlyingJKec- 
vvatin  and  later  sediments.  Westward,  toward  Gowganda  lake,  thar  sill 
has  been  entirely  removed  by  erosion. 

A  great  number  of  silver  discoveries  have  been  made  in  the  diaba;->e 
where  it  is  in  proximity  to  the  contact  with  the  overlying  rocks ;  that  is, 
in  the  upper  part  of  the  sill  around  the  margin  of  the  Keewatin-Cobalt 
series  area  in  the  vicinity  of  Miller  lake.  A  few  discoveries  of  silvei  have 
also  been  made  in  the  overlying  rocks. 
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Diabase  sill  underlying  Keewatin,  along  road  south  of  Leroy  lake. 

Columnar  jointing  in  the  diabase,  representing  structure  at  right 
angles  to  the  cooling  surface,  is  well  developed  at  various  places.  It  is 
particularly  well  shown  in  the  cliffs  on  the  Bonsall  property,  R.  S.  C.  83, 
also  on  claim  H.  R.  716,  S.  E.  of  Leroy  lake. 

The  relationship  of  the  sill  diabase  to  the  other  rocks  is  illustrated 
in  a  number  of  cross-sections  accompanying  this  report. 


Area  West  of  Qowganda  Lake 


A  sufficient  number  of  contacts  have  been  observed  to  show  that  the 
various  outcrops  to  the  west  of  Gowganda  are  parts  of  one  sill  that  has 
been  exposed  here  and  there  by  erosion  of  some  of  the  overlying  sedi- 
mentary rocks.  Several  ridges  of  diabase  with  a  north  and  south  strike 
and  with  intervening  bands  of  sediment  occur  from  the  long  point  on 
Gowganda  lake  westward  to  Elkhorn  and  Spawning  lakes.  The  intru- 
sion of  the  diabase  sill  was  not  regular  but  undulating,  principally  east- 
ward and  westward. 
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The  mass  of  diabase  lying  between  the  north  and  northwest  arms  of 
Gowganda  lake  dips  under  the  sediment  to  the  east  and  west.  At  the 
north  end  of  this  ridge,  as  shown  on  claim  H.  F.  250,  the  diabase  sill  rises 
and  the  footwall  is  exposed,  showing  a  thin  sheet  of  diabase  on  the  grey- 
wacke.  Remnants  of  the  diabase  sill  occur  to  the  west  and  north  of  Dia- 
base lake.  The  westerly  edge  of  the  diabase  sill  is  the  hanging-wall  side, 
and  the  conglomerate  along  the  northwest  arm  lies  on  the  sill,  which  is 
again  exposed  on  the  Mann  ridge  where  good  contacts  of  the  sediments 
with  the  sill  can  be  seen  on  the  LaBrick  and  Hewitt  properties.  To  the 
west  of  the  south  end  of  Gowanda  lake  the  Mann  diabase  ridge  divides 
into  two  parts.  The  easterly  part  dips  under  the  conglomerate  to  the 
east,  but  overlies  the  quartzite  to  the  west.  The  westerly  ridge  also  over- 
lies the  quartzite,  but  dips  westward  under  the  greywacke  that  occurs 
around  Long  lake.    The  areas  of  sediment  from  Long  lake  northward  to- 


l)i  ilias:-  uiuliul_\  iiiji,  lv"i'\v;itiii,  S.  II.  of  L'.n'oy  lake  on  claim  I*.  15.  140. 

Stuart  lake  all  overlie  the  sill,  which  outcrops  again  near  Elkhorn  north- 
ward to  Spawning  lake. 

No  contact  was  observed  along  the  westerly  edge  of  the  diabase  with 
the  greywackr  near  Margueratt  lake,  but  it  is  believed  that  this  edge  is 
the  footwall  side  of  the  sill,  the  conclusion  being  derived  from  the  atti- 
tude of  the  diabase  bluffs  facing  westward  which  show  columnar  struct- 
ure inclined  to  the  east. 

From  Elkhorn  lake  eastward  to  Frying  Pan  and  Hangingstone  lakes 
only  one  contact  was  observed,  namely,  on  claim  T.  C.  129,  and  this  indi- 
cated the  diabase  to  be  dipping  under  the  grevwacke  at  an  angle  of  GO 
deg.  S.  E. 

The  most  convenient  locality  to  observe  contacts  of  the  sill  diabase 
with  the  sediments  is  Gowganda  lake.  Numerous  contacts  occur  along  the 
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east  shore  of  the  long  point  in  Gowganda  lake  showing  the  sill  below  the 
greywacke.  The  best  of  these  are  on  claims  H.  R.  292,  and  H.  S.  377.  On 
the  latter  claim  there  is  a  wide  exposure  of  diabase  from  which  the  over- 
lying greywacke  has  been  removed  by  erosion  simply  to  the  contact, 
exposing  the  trap-like  character  of  the  diabase  at  the  top  of  the  sill. 

Good  contacts  occur  also  on  claim  H.  S.  451  at  the  southwest  end  of 
the  lake,  where  there  is  a  thin  sheet  of  sediment,  a  few  feet  thick,  lying  on 
the  sill.    Some  adinole  has  been  developed  by  contact  metamorphism. 


Remnants  of  diab.ise  sill  overlying  quartzite  on  south  side  main  road, 
2  miles  east  of  Gowganda. 
Relations  of  Nipissing  Diabase  Areas 

An  examination  of  the  map  of  Gowganda  will  show  that  the  outcrops 
of  sill  diabase  in  the  Miller  and  Lost  lake  area  is  separated  from  the  area 
of  sill  diabase  that  lies  west  of  Gowganda  lake.  Whether  these  separate 
areas  of  diabase  are  parts  of  one  sill  or  represent  two  sills  is  not  known. 
The  topography  to  the  north  of  Gowganda  townsite  shows  a  ravine  from 
Gowganda  lake  northward  to  Dinny  and  Davidson  lakes.  The  same  de- 
pression can  be  followed  southward  by  way  of  the  east  branch  of  the 
Montreal  river.  The  sediments  to  the  east  and  west  of  the  depression  are 
dissimilar. 

The  depression  and  dissimilarity  of  rocks  could  be  explained  by  the 
possibility  of  a  north-south  fault  in  which  the  area  west  of  the  fault  has 
been  dropped.  The  ravine  follows  along  the  easterly  edge  of  a  long  nar- 
row ridge  of  diabase.  Only  one  contact  was  observed  along  the  east  side, 
that  being  to  the  west  of  Davidson  lake.  The  diabase-quartzite  contact 
here  is  nearly  vertical,  the  inclination,  if  any,  being  to  the  east.  Along 
the  west  edge  several  contacts  show  the  diabase  overlying  the  quartzite 
at  an  angle  of  45  degrees. 
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Dikes  Later  Than  Nipissing  Diabase 

Olivine  Diabase 

Only  one  olivine-diabase  dike  was  observed  in  the  Miller  lake  section. 
This  dike  is  about  100  feet  in  width  and  has  been  traced  about  five  miles 
in  a  N.W.-S.E.  direction.  It  intrudes  all  the  other  formations,  intersect- 
ing the  diabase  sill  that  occurs  around  Miller  lake.  The  dike  is  well 
exposed  along  the  road  on  the  ridge  just  west  of  the  Canadian  Gowganda 
property.  The  rock  has  a  porphyritic  texture,  showing  phenocrysts  of 
light-greenish  plagioclase  up  to  an  inch  in  length  in  an  ophitic  ground- 
mass  of  plagioclase,  augite  and  olivine. 

A  second  olivine  diabase  dike  occurs  to  the  northwest  of  Obushkong 
lake  and  is  described  by  N.  L.  Bowen  (1)  in  an  earlier  report  on  the  Gow- 
ganda Silver  Area.  This  dike  may  be  a  faulted-portion  of  that  previously 
described. 

Quartz  Diabase  Dikes 

There  are  also  several  quartz-diabase  dikes,  that  intrude  the  Cobalt 
series,  whose  relation  to  the  diabase  sill  is  unknown,  and  several  that 
intrude  the  diabase  sill.  These  are  non-porphyritic,  and  have  a  more 
rusty  weathered  surface  than  the  sill  diabase.  Two  of  these  dikes,  strik- 
ing NE-SW,  cross  the  Bonsall  property,  claims  R.  S.  C.  83  and  R.  S.  C.  84. 
Their  relation  to  the  silver-smaltite-bearing  veins  is  not  known.  A  calcite 
vein  about  3  inches  wide  carrying  masses  of  galena  lies  along  the  contact 
of  one  of  these  dikes  with  the  sill  diabase  on  claim  R.  S.  C.  84.  The  pure 
galena  carries  11.6  ounces  of  silver  per  ton. 

Occurrence  of  Silver  Ore 

Silver-bearing  veins  have  been  found  in  widely  separated  areas  from 
Cobalt  westward  to  Shining  Tree.  Of  the  outlying  areas  Gowganda  is 
the  most  important  in  discovery  of  veins  and  shipment  of  silver  ore. 
Nearly  all  the  silver  deposits  are  in  the  Nipissing  diabase  which  occurs  in 
a  number  of  townships  around  Gowganda  lake.  The  most  important 
townships  are  Haultain,  Nicol  and  Milner  from  which  a  number  of  ship- 
ments of  high-grade  ore  have  been  made.  Silver  has  also  been  discovered 
in  several  other  townships,  including  Leith,  Van  Hise,  Charters,  Lawson, 
Corkill  and  Morel.  Small  quantities  of  ore  have  been  shipped  from 
Leith,  Lawson  and  Corkill  townships. 

In  addition  to  those  found  in  the  diabase,  a  few  silver-bearing  veins 
have  been  discovered  in  the  Keewatin  greenstone,  and  the  conglomerate 
of  the  Cobalt  series.  Where  the  discoveries  have  been  made,  these  for- 
mations overlie  the  diabase  sill  and  the  veins  are  near  the  hanging-wall 
contact.  In  Gowganda  no  silver-bearing  veins  have  as  yet  been  found  in 
rocks  that  lie  below  the  diabase  sill.  At  Cobalt  most  of  the  ore  has  been 
obtained  from  deposits,  chiefly  in  conglomerate  and  greywacke,  below 
the  sill,  which  has  been  removed  by  erosion. 

While  a  few  places  in  Gowganda  reveal  the  footwall  rocks  on  which 
the  diabase  sill  rested,  most  of  the  sediments  and  some  of  the  Keewatin 
rocks  are  above  the  sill.  The  erosion  has  extended  chiefly  into  the  upper 
part  of  the  sill,  exposing  it  in  more  or  less  irregular  and  connected  areas. 
An  example  of  this  is  the  sill  of  diabase  in  the  Miller  lake  section  which 

The  Cobalt-Nickel-Arsenides  and  Silver   Deposits   of  Temiskaming,  Vol.  XIX, 
1913,  Part  II,  Ont.  Bur.  of  Mines  Report,  page  179. 


20    Ontario  Department  of  Mines No.  4 

rises  toward  the  west,  but  eastward  to  Lost  and  Wigwam  lakes  it  has 
several  patches  of  older  rocks  overlying  it.  Discoveries  of  silver  ore  have 
indicated  the  desirability  of  prospecting  the  diabase  and  older  rocks  in 
the  vicinity  of  the  upper  or  hanging-wall  contact,  at  least  in  the  Miller 
lake  section. 

The  workings  at  the  Miller  Lake  O'Brien  mine  are  all  in  the  upper 
part  of  the  diabase  sill.  The  rich  ore  shoot  at  the  Millerett  mine,  which 
was  mined  out  several  years  ago,  v/as  in  conglomerate  that  lay  above  the 
diabase  sill.  On  the  Castle  property,  R.  S.  C.  101,  a  high-grade  vein  dis- 
covered in  1920  was  in  Keewatin  overlying  the  diabase  sill,  while  opera- 
tions later  proved  the  vein  to  continue  below  the  contact  into  the  under- 
lying diabase.  Some  rich  ore  was  also  encountered  in  Keewatin  overlying 
the  sill  on  the  Silver  Bullion  property  northeast  of  Leroy  lake. 

The  silver-bearing  veins  at  No.  1  shaft  of  the  Castle  property,  R.  S.  C. 
101,  are  in  the  diabase  which  has  been  eroded  well  down  from  the  original 
top  of  the  sill,  and  are  apparently  near  the  centre  of  the  sill. 

The  veins  at  No.  1  shaft,  Bonsall  mine,  are  in  the  lower  part  of  the 
sill,  while  those  at  No.  3  shaft  are  in  the  upper  part  of  the  sill  near  the 
upper  contact  with  the  Keewatin. 

Silver  ore  has  been  found  at  several  horizons  in  the  diabase  to  the 
west  of  Gowganda.  At  the  Boyd-Gordon  and  Mann  properties  the  veins 
that  produced  the  ore  are  in  the  upper  part  of  the  sill ;  the  hanging-wall 
contact  with  the  greywackr  was  encountered  a  few  hundred  feet  west  of 
the  Boyd-Gordon  shaft. 

At  Nos.  1  and  3  shafts  of  the  Crews-McFarlan  (formerly  Bartlett) 
property,  near  the  south  end  of  Gowganda  lake,  work  was  done  on  sev- 
eral veins  that  are  in  the  lower  part  of  the  diabase  sill.  The  footwall 
here  is  quartzite,  but  the  workings  have  not  been  carried  at  either  shaft 
to  the  contact  which  can  be  seen  on  the  surface  to  the  east.  The  diabase 
from  the  bottom  workings  of  No.  1  shaft  is  fairly  fine-grained. 

Origin  of  Silver  Ore 

Regarding  the  origin  of  the  silver-cobalt  veins  at  Cobalt,  W.  G.  Miller 
remarks  as  follows: — 

The  material  in  these  veins  has,  in  all  likelihood,  been  deposited  from  highly  heated 
and  impure  waters  which  circulated  through  the  cracks  and  fissures  of  the  crust  and 
were  probably  associated  with — followed — the  Nipissing  diabase  eruption.  It  is  rather 
difficult  to  predicate  the  oiiginal  source  of  the  metals — -silver,  cobalt,  nickel,  arsenic  and 
others — now  found  in  these  veins.  They  may  have  come  up  from  a  considerable  depth 
with  the  waters,  or  they  may  have  been  leached  out  of  what  are  now  the  folded  and 
disturbed  greenstones  and  other  rocks  of  the  Keewatin.  Analyses  of  various  rocks  of 
the  area  have  not  given  a  clue  as  to  the  origin  of  the  ores.  However,  the  widespread 
occurrences  of  cobalt  veins  in  the  diabase,  or  in  close  association  with  it,  shown  by  dis- 
coveries during  the  last  seven  or  eight  years,  throughout  a  region  three  thousand  square 
miles  or  more  in  extent,  appears  to  be  pretty  conclusiive  proof  that  the  diabase  and  the 
ores  came  from  one  and  the  same  magma. 

The  waters  are  said  to  be  associated  or  connected  with  the  diabase  eruption  in  the 
sense  that  they  probably  represented  the  end  product  of  the  eruption.  In  many  volcanic 
regions  hot  springs  are  present  long  after  the  rocks  have  been  solidified.  In  the  Cobalt 
area  the  fissures  and  joints  now  occupied  by  the  ores  were  probably  produced  by  the 
gradual  shrinkage  in  cooling  of  the  diabase,  the  ores  being  deposited  by  the  watere 
which  represented  the  last  stage  of  vulcanic! ty.   (0 
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Veins 

Certain  characteristics  of  some  veins  in  Gowganda,  Elk  Lake  and 
elsewhere  seem  to  point  to  a  genetic  relationship  with  the  diabase.  A 
number  of  the  veins  are  aplitic  in  composition.  The  aplite  is  considered  a 
differentiation  from  the  diabase  magma.  Frequently  the  aplite  grades 
into  diabase  along  the  walls;  at  other  times  it  is  sharply  defined  against 
the  diabase  walls.  Some  veins  show  aplite  next  to  the  diabase,  followed 
by  a  layer  of  crystallized  quartz,  the  crystals  of  which  extend  into  the 
calcite  which  may  occupy  the  centre  of  the  vein.  This  type  of  vein  fre- 
quently carries  some  native  silver,  smaltite  and  niccolite.  The  silver  In 
the  aplite  and  diabase  is  usually  in  thin  scales  or  sheets.  The  occurrence 
of  the  diabase,  aplite  and  quartz,  successively,  points  to  differentiation, 
while  the  calcite  and  the  ores  have  come  in  later,  probably  from  the  same 
source.  The  aplite  type  of  vein,  however,  varies  greatly  in  the  arrange- 
ment of  the  constituent  parts,  the  calcite  and  .ores  often  being  irregularly 
distributed  in  the  aplite. 

Most  of  the  veins  are  not  aplite,  but  the  chief  gangue  is  calcite,  fre- 
quently accompanied  by  some  quartz;  in  fact,  some  silver-bearing  veins 
carry  considerable  quartz.  Some  of  the  veins  are  quite  narrow  and  inter- 
rupted, following  the  columnar  jointing  planes,  and  evidently  represent 
the  filling  of  cooling  cracks  after  solidification  and  skrinkage  of  the  sill. 
Many  veins  are  quite  strong,  and  can  be  traced  in  a  fairly  straight 
course  for  several  hundred  feet.  They  sometiir.rs  occur  in  a  series  more 
or  less  parallel.  Several  parallel  veins  with  strike  N.  15  deg.  E.  were 
found  on  the  Mann  property  west  of  Gowganda  lake.  Some  of  the  par- 
allel veins  are  sufficiently  close  to  mine  together.  Veins  of  this  character 
have  been  worked  at  the  Miller  Lake  O'Brien  and  Castle  mines. 

The  veins  vary  greatly  in  width,  and  it  would  be  difficult  to  state  an 
average.  The  productive  veins  are  usually  from  a  fraction  of  an  inch  to 
12  inches  in  width.  Veins,  however,  occur  that  are  as  wide  as  two  or  three 
feet,  but  these  are  exceptional,  and  generally  the  wide  calcite  veins  have 
not  shown  much  value.  One  very  strong  vein,  as  wide  as  three  feet  in 
place,  was  found  southeast  of  Miller  lake.  This  vein,  known  as  the  Mor- 
rison, was  traced  for  2,000  feet  across  several  claims.  On  claim  T.  C.  315 
is  showed  some  high-grade  ore  consisting  of  silver,  smaltite,  niccolite  and 
native  bismuth,  over  a  length  of  about  8  feet  along  the  surface. 

A  wide  calcite  vein,  with  east  and  west  strike,  occurs  on  the  Miller 
Lake  O'Brien  property.  This  vein  cuts  a  north  and  south  silver-bearing 
vein. 

Vein  No.  7  at  this  property  for  a  portion  of  its  length  showed  a 
width  of  two  feet  of  high-grade  ore.  The  high-grade  ore  of  No.  3  vein, 
Mann  mines,  varied  from  1  inch  to  51/2  inches  in  width. 

Several  narrow  veins  with  approximately  the  same  strike  sometimes 
unite  to  form  one  vein  for  some  distance.  Deposits  of  this  character 
occur  on  the  Miller  Lake  O'Brien  and  Castle  properties.  Where  veins  are 
parallel,  one  vein  may  carry  ore,  and  an  adjacent  one  may  have  little  or 
no  ore;  while  farther  along  in  the  workings  these  conditions  may  be 
reversed.  Where  several  silver-bearing  veins  occur  over  a  stoping  width, 
the  mtervening  wall-rock  usually  carries  native  silver  in  the  form  of  thin 
scales  or  sheets  in  minute  cracks  which  are  generally  roughly  parallel 
with  the  veins.  Even  along  a  single  narrow  vein,  there  is  generally  a  little 
leaf-silver  in  the  rock  adjacent  to  the  vein. 

A  narrow  calcite  vein  an  inch  or  so  in  width  may  show  segregations 
over  a  few  feet  in  length  of  silver  and  smaltite  entirely  filling  the  vein, 
while  the  rest  of  the  vein  is  calcite  with  dissemination  of  copper  pyrites. 
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Map  of  Gowganda  SilvtM-  Area,  indicating  the  location  of  the  principal  Mines  and  Prospects 
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Ore  Shoots 

As  at  Cobalt,  it  has  been  found  at  Gowganda  that  the  high-grade 
silver  ore  occurs  in  shoots  in  the  veins.  A  vein  may  be  several  hundred 
feet  in  length  and  show  50  feet,  100  feet  or  over  of  an  ore  shoot,  or  one 
only  a  few  feet  in  length.  A  number  of  veins  have  shown  a  little  native 
silver  in  places  along  them,  but  with  no  determinable  ore  shoots.  The  ore 
shoots  vary  greatly  in  size.  The  largest  of  these  so  far  discovered  were 
in  the  area  northwest  of  Miller  lake.  An  ore  shoot  in_.the  conglomerate 
at  the  old  Millerett  property  (now  Miller  Lake  O'Briea)  was  about  150 
feet  long,  averaging  about  two  inches  in  width  of  high-grade  ore,  together 
with  mill  rock  for  about  two  feet  on  either  side  of  the  high-grade.  Some 
ore  shoots  in  the  diabase  at  the  Miller  Lake  O'Brien  mine  were  several 
hundred  feet  in  length.  Ore  shoots  75  to  80  feet  in  length  are  worked  at 
the  Castle  mine.  In  No.  3  vein,  Mann  mine,  several  ore  shoots  were  dis- 
covered and  developed,  varying  from  35  ft.  to  65  ft.  in  length.  Extremely 
rich  but  short  ore  shoots  were  mined  at  the  Reeve-Dobie. 

These  measurements  refer  to  the  length  of  shoots  on  the  surface  or  in 
drifts.  The  pitch  length  of  a  shoot  may  be  greater  or  less  than  the  drift 
length.  Near  Miller  lake  the  shoots  are  generally  found  to  be  longer  on 
the  pitch  than  along  the  drift. 

Description  of  Mines  and  Prospects 

While  the  geological  examination  was  being  made  in  1920  there  were 
only  a  few  properties  on  which  mining  operations  were  being  carried  on. 
riow^ever,  since  a  large  number  of  properties  have  been  worked  in  various 
years  from  1908,  it  was  thought  advisable  to  give  some  description,  where 
possible,  of  the  work  that  had  been  done  in  former  years. 

Haultain  and  Nicol  Townships 

Bonsall. — The  Bonsall  property  was  among  the  earliest  operated  at 
Gowganda.  It  includes  eight  claims:  R.  S.  C  82  to  89  inclusive,  situated 
northwest  of  Miller  lake.  The  first  work  was  done  on  claims  82  and  83, 
on  veins  carrying  native  silver  discovered  by  Percy  Bonsall  in  1908.  Most 
of  the  silver  and  smaltite  showed  in  a  narrow  vein  averaging  about  one 
inch  with  strike  N.  34  deg.  E.,  which  was  traced  for  100  feet  by  trenching. 
The  surface  of  the  vein  was  much  oxidized,  showing  crystallized  silver  in 
black,  cobalt  and  nickel,  decomposition  products.  A  shaft  was  sunk  on 
the  vein  to  a  depth  of  25  feet  and  a  drift  run  northward. 

A  main  shaft  was  later  sunk  on  a  cross  vein  that  strikes  nearly  east 
and  west,  and  varies  from  about  one  inch  to  four  inches  in  width.  This 
vein  intersects  the  previously  described  vein  30  feet  east  of  the  shaft.  A 
drift  at  the  25-foot  level  was  made  along  the  vein  for  60  feet  and  on  the 
narrower  vein  for  40  feet.  High-grade  ore  of  the  character  shown  near 
the  surface  was  not  encountered.  The  rich  ore  was  found  to  occur  near 
the  junction  of  the  two  veins.  About  30  sacks  of  ore  were  taken  out  in 
1909.  The  main  shaft  was  continued  to  a  depth  of  125  feet  with  a  north- 
south  drift  of  60  feet  in  a  faulted  zone  on  the  75-foot  level  and  186  feet  of 
drifting  and  crosscutting  on  the  120-foot  level. 

The  property  was  re-opened  several  years  later  by  the  Miller  Lake 
O'Brien  interests,  who  did  considerable  work  at  the  lower  level.  A  strong 
north-south  fault,  dipping  45  deg.  E.,  and  showing  about  12  feet  in  width 
uf  fractured  diabase,  was  encountered  45  feet  east  of  the  shaft.  This  fault 
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was  also  crossed  at  60  feet  in  the  shaft  and  would  reach  the  surface  in  the 
bed  of  Miller  creek.  To  the  east  of  the  fault  the  east  and  west  vein  was 
drifted  on  for  130  feet.  The  vein  carries  calcite  with  some  quartz  con- 
taining copper  pyrites,  galena  and  a  little  native  silver.  A  second  vein, 
175  feet  southeast  of  this  vein,  was  drifted  on  for  26  feet.  It  showed  low 
assay  values  in  silver. 

From  March  to  July,  1920,  the  property  was  worked  under  the  man- 
agement of  George  Glendinning.  The  workings  at  the  various  shafts  were 
de-watered,  and  the  veins  sampled  at  the  several  levels.  At  the  main 
shaft.  No.  I.,  the  work  at  the  120-foot  level  consisted  in  extending  the 
drift  on  the  main  vein  for  71  feet,  and  on  the  south  vein  for  108  feet  with 
23  feet  of  crosscutting.  At  the  75-foot  level  a  crosscut  was  made  east- 
ward 33  feet  to  the  vein,  and  83  feet  of  drifting  was  done  in  a  NE-SW 
direction.  A  raise  was  made  at  the  intersection  of  the  vein  to  the  25-foot 
level.  This  level  was  also  connected  with  the  open-cut.  From  these  oper- 
ations a  quantitv  of  silver  ore  was  hand-sorted,  bagged  and  shipped  to 
Cobalt. 

In  addition  to  the  operations  at  the  main  shaft  some  work  has  been 
done  on  the  east  side  of  the  property,  on  claim  R.  S.  C.  84.  Two  shafts 
were  sunk  by  the  early  operators  on  silver-bearing  calcite  veins.  The  east 
shaft,  60  feet  deep  with  some  lateral  workings,  was  found  too  wet  for 
operating,  and  a  second  shaft  was  sunk  to  the  100-foot  level  on  a  narrow 
calcite  vein,  an  inch  or  two  in  width,  that  showed  a  few  segregations  of 
silver  and  smaltite.  The  drift  at  the  100-foot  level,  74  feet  in  length, 
showed  the  vein  to  carry  a  little  silver  and  smaltite,  similar  to  that  on 
the  surface.  Several  veins  occur  on  the  surface,  but  little  work  has  been 
done.  Owing  to  the  favourable  location  of  the  veins  in  the  diabase  near 
the  upper  contact  with  the  Keewatin,  it  would  seem  that  this  locality 
would  warrant  more  extensive  exploration. 

The  property  is  equipped  with  a  plant  at  the  western  workings,  con- 
sisting of  two  50-h.p.  boilers,  a  straight-line  compressor  and  a  hoist.  A 
plant  at  the  eastern  workings  was  destroyed  by  a  forest  fire. 

Miller  fjikc  cyiirioi. — The  following  is  reproduced  from  the  29th 
Annual  Report  of  the  Ontario  Department  of  Mines,  1920,  Part  III.,  pp. 
81-84. 

"  The  Miller  Lake  O'Brien  mine  comprises  a  group  of  claims  to  the 
northwest  of  Miller  lake.  They  were  formerly  the  Gates  claims,  on  which 
discoveries  of  native  silver  and  smaltite  were  made  in  1908.  Later  the 
Millerett  mine  was  purchased  by  the  Miller  Lake  O'Brien  Company.  The 
first  development  was  done  on  veins  with  a  general  north  and  south 
strike,  lying  near  the  line  between  claims  R.  S.  C  90  (654)  and  R.  S.  C.  91 
(653).  Of  these  the  most  important  were  known  as  No.  2  vein  system, 
which  produced  most  of  the  ore  in  the  early  years  of  the  mine.  Develop- 
ment showed  the  veins  of  this  system  to  dip  steeply  to  the  west,  with  the 
pitch  of  the  ore-shoots  to  the  south.  Of  this  system,  the  footwall  veins 
have  been  the  most  productive.  The  ore-shoot  in  the  hanging-wall  veins 
did  not  extend  to  the  140-foot  level,  whereas  the  footwall  ore  body  con- 
tinued nearly  to  the  350-foot  level.  Each  of  these  series  carried  two  or 
more  veins,  which  were  suflficiently  close  together,  where  the  ore-shoots 
occurred,  to  allow  mining  in  one  stope.  The  veins  were  generally  from 
two  to  five  inches  wide,  and  in  the  ore-shoots  individual  veins  were  not 
always  productive,  but  where  one  was  barren,  a  parallel  vein  would  carry 
high-grade  ore.     Very  little  ore  was  taken  from  this  system  above  the 
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60-foot  level.  The  greater  proportion  of  the  silver  values  was  confined  to 
the  veins  themselves,  there  being  only  a  small  impregnation  of  the  wall 
rock.  Strong  east  and  west  faults  dipping  30  deg.  north  were  encountered 
in  the  workings  on  No.  2  system.  In  developing  this  vein  system  a  series 
of  cross-veins  was  encountered  south  of  the  shaft,  on  the  250-foot  level, 
having  an  east  and  west  strike.  This  series  of  veins  is  known  as  the  cross- 
system,  and  dips  to  the  south  at  a  high  angle.  An  ore-shoot  was  found  on 
the  250-foot  level,  and  was  stoped  a  short  distance  above  the  140-foot 
level.  It  was  followed  down  below  the  400-foot  level  with  decreasing 
length  along  the  drifts. 

"  The  latest  discovered  ore  system  is  known  as  the  '  Flynn.'  The 
first  ore  was  encountered  on  the  350-foot  level.  A  long  east  and  west 
drift  had  crossed  a  very  pronounced  north  and  south  fault,  (c)  dipping 
50  deg.  east,  and  a  northerly  cross-cut  had  intersected  No.  6  vein,  which 
was  followed  by  a  second  fault,  striking  east  and  west  and  dipping  30 
to  40  deg.  to  the  north.  Ore  was  found  in  No.  6  vein  above  this  fault.  From 
this  discovery  the  development  was  extended  to  a  number  of  veins,  the 
principal  of  which  are  No.  6,  No.  7  N.,  No.  7  N.W.,  etc.    On  stoping  No.  6 


Miller  Lake  O'Brien  mine. 


above  the  350-foot  level  it  was  found  to  join  No.  7  N.,  producing  the  great- 
est width  of  high-grade  ore  found  in  the  mine,  where  one  portion  of  the 
vein  was  three  feet  wide,  of  high-grade  silver,  smaltite  and  calcite.  Late>', 
in  drifting  on  No.  7  vein  on  the  350-foot  level,  portions  of  it  were  of  high- 
grade  ore  two  feet  wide.  In  this  rich  section  of  the  '  Flynn  '  system,  the 
stope  was  14  feet  in  width,  in  places  of  high-grade  veins  and  mill  rock. 
Development  in  this  part  of  the  mine  threw  light  on  the  ore  relationships. 
The  workings  show  that  the  high-grade  values  did  not  extend  into  tne 
Keewatin,  while  in  that  formation  the  veins  themselves  became  more 
indefinite,  branching  into  stringers  carrying  galena,  copper  pyrites  and 
other  common  minerals.  The  contact  as  determined  at  a  few  points  m 
different  parts  of  the  mine  dips  from  20  deg.  to  30  deg.  (with  the  sill 
diabase  below  the  Keewatin  greenstone)  gradually  flattening. 

"  Development  has  proven  the  aforementioned  east  and  west  fault  to 
be  generally  the  lower  boundary  of  the  ore.  The  veins  carrying  the  ore 
are  said  to  have  been  only  slightly  displaced  by  the  fault.  One  vein.  No. 
7  N.W.,  was  abserved  to  have  been  faulted  about  three  feet.  In  this  vein 
the  east  and  west  fault  is  not  the  lower  boundary  of  the  ore,  since  ore  was 
being  stoped  from  it  on  the  400-foot  level  below  the  fault.  The  ore  occurs 
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in  the  diabase  below  the  Keewatin  greenstone,  while  the  main  ore-shoots 
pitch  to  the  north,  being  controlled  by  the  Keewatin-diabase  contact  and 
the  east  and  west  fault,  the  ore  not  necessarily  coming  close  to  the  con- 
tact. In  developing  vein  No.  7  N.,  which  carries  the  principal  ore  body, 
an  inclined  winze  (87  deg.  W.)  has  been  carried  from  the  350-foot  level 
to  the  525-foot  level,  and  the  ore  from  this  and  other  veins  is  developed 
from  the  several  levels. 

"  De\8lopment  at  this  mine  on  R,  S.  C.  90  and  91  has  shown  all  the 
ore  so  far  to  be  in  the  diabase.  The  early  workings  at  No.  2  vein  system 
were  in  the  diabase,  which  outcropped  at  the  surface,  where  only  a  small 
portion  of  the  sill  had  been  eroded.  Later  work  being  in  the  diabase  be- 
low the  Keewatin,  it  has  been  determined  that  silver  ore  occurs  at  greater 
depth  from  the  present  surface,  depending  roughly  on  the  Keewatin- 
diabase  contact.  The  silver  ore  occurs  in  the  upper  portion  of  the  diabase 
sill  in  proximity  to  the  contact. 


Part  of  Miller  O'Brien  mine,  showing  mill. 


"  The  treatment  of  the  ore  is  shown  by  the  flow  sheet  diagram,  page 
28.  The  ore,  after  passing  through  the  high-grade  and  water-sorting 
treatment  at  the  main  shaft,  is  hauled  in  trains  of  2-ton  cars  to  the  incline 
at  the  mill  by  a  gasoline  motor.  The  cars  are  drawn  up  the  incline  singly 
by  a  hoist  to  the  mill  ore  bin.  About  35  tons  of  ore  are  treated  daily  in 
the  mill.  The  mill  was  operated  originally  by  the  Millerett  Mining  Com- 
pany, and  is  situated  about  a  quarter  of  a  mile  north  of  the  main  shaft. 

"  Power  for  the  mine  and  mill  is  supplied  by  a  hydro-electric  develop- 
ment at  the  foot  of  Gowganda  lake.  The  natural  fall  is  27  feet,  but  by  a 
dam  is  raised  to  30  feet  and  the  installation  is  capable  of  developing  500 
horse  power.  The  transmission  line  is  214  miles  in  length  and  the  voltage 
4,000.  About  300  horse  power  is  required  for  the  mine  and  mill ;  in  dry 
seasons,  owing  to  the  lack  of  storage,  this  requirement  is  not  alwavs 
met." 

During  1920  operations  were  continued  on  the  series  of  veins  in  the 
Flynn  system.  A  new  vein.  No.  16,  carrying  native  silver,  which  lies  25 
feet  west  of  the  north  part  of  the  main  vein.  No.  7  N.,  was  discovered  and 
drifted  on  for  140  feet  on  the  460-foot  level.     This  vein  lies  above  the 
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strong  north-south  fault  C.  which  dips  50  deg.  E,,  and  the  ore-shoot  in 
this  vein,  as  well  as  N.  7  N.W.,  was  not  located  below  the  fault.  Further 
work  was  done  on  vein  No.  7  N.E.,  in  which  ore  was  found  on  the  525-foot 
level  below  the  prominent  east-west  fault,  called  the  ore  fault,  which  in 
several  veins  terminated  the  downward  extensions  of  ore  shoots. 

J.  G.  Dickenson  of  Cobalt  is  general  manager,  and  H.  G.  Kennedy  is 
resident  superintendent. 


Specimen  of  polished  ore  from  Miller  Lake  O'Brien  mine,  showing  fern-like  structure  of  cry- 
stallized native  silver  and  smaltite  (white)  and  crystallized  smaltite  (light  grey)  in  calcite 
gangue  (dark  grey.)    Some  of  the  silver  occurs  in  minute  veinlets  in  the  calcite  and  smaltite. 

Stj77imes-Young. — This  property,  H.  S.  351,  is  located  about  a  quarter 
of  a  mile  north  of  Miller  lake.  The  outcrops  show  conglomerate  and 
greywacke  of  the  Coltalt  series  overlying  Kcewatin  greenstone.  These 
formations  overlie  the  diabase  sill  that  outcrops  nearly  one-half  a  mile 
to  the  west,  and  has  a  gentle  dip  to  the  east.  Two  hundred  feet  west  of 
No.  1  post  there  is  a  strong  smaltite-niccolite  vein  that  strikes  approxi- 
mately north  and  south.  It  crosses  the  line  to  claim  H.  S.  350,  being 
traceable  on  both  properties  for  about  700  feet,  and  is  in  the  conglomer- 
ate-grey wackr.  A  shallow  shaft  about  44  feet  in  depth  has  been  sunk  on 
claim  H.  S.  350,  fifteen  feet  north  of  the  line.  The  vein  had  a  maximum 
width  of  a  foot  when  the  shaft  was  located,  but  diminished  rapidly  to  the 
north  and  south  and  also  in  the  shaft.  In  places  there  are  several  narrow 
veins  running  from  an  inch  to  three  inches  in  width.  At  30  feet  in  the 
shaft  there  are  several  veins  in  a  width  of  15  inches.  The  walls  of  the 
shaft  are  stained  with  pink  and  green  arsenates.  At  the  bottom  of  the 
shaft  the  rock  is  greywacke,  the  Keewatin  not  having  been  penetrated. 
The  ore  is  smaltite-chloanthite  and  niccolite  intimately  intermixed.  It 
carries  less  than  one  ounce  of  silver  per  ton.  A  sample  of  the  grey  smal- 
tite-chloanthite examined  by  J.  A.  Reid  contained  12.44  per  cent,  of 
cobalt  and  13.31  per  cent,  of  nickel.    The  depth  of  the  diabase  sill  below 
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the  Keewatin  and  Cobalt  series  is  not  known,  but  the  vein  contents  in  all 
probability  have  been  derived  from  the  diabase  sill  magma. 

Haultain  Township 

Castle  (R.  S.  ('.  101) — Claim  R.  S.  C.  101,  which  is  one  of  a  number 
of  claims  of  the  Castle  group  situated  about  half  a  mile  south  of  the  west 
end  of  Everett  lake,  has  been  operated  continuously  by  the  Trethewey 
Silver-Cobalt  Mine,  Limited,  since  the  fall  of  1919,  when  trenching  near 
the  west  line  of  the  claim  revealed  some  narrow  veins  carrying  high-grade 
silver  ore.  The  veins  are  continuations  of  fractures  that  were  worked 
several  years  previously  on  claim  R.  S.  C.  102  by  the  Miller  Lake  and 
Everett  Mines,  Limited.  They  strike  approximately  N.  30  deg.  W.  and 
dip  85  deg.  SSW.  As  shown  near  the  surface,  the  ore  deposit  consisted 
of  a  series  of  closely  spaced  calcite  and  quartz  veins  over  a  width  of  18 
inches.  In  sinking  the  shaft  the  veins  were  found  at  times  to  unite  into 
fewer  and  wider  veins,  a  width  of  5  inches  of  high-grade  ore  being  occa- 
sionally encountered.  The  high-grade  ore  averaged  about  three  inches 
in  width.  The  chief  vein-filling  is  calcite,  but  quartz  is  abundant.  Native 
silver,  smaltite,  copper  pyrites  and  specularite  occur  in  parts  of  the  veins. 
Where  there  are  several  narrow  veins,  one  may  carry  ore  and  an  adjacent 
one  be  practically  barren  at  the  same  horizon;  while  the  values  may 
shift  from  one  vein  to  another  on  further  working.  The  diabase  adjacent 
to  the  veins  frequently  carries  leaf  silver,  sometimes  in  short  heavy 
sheets.  The  ore  shoot  has  been  developed  by  means  of  a  shaft  to  the  150- 
foot  level.  At  the  100-foot  level  the  shoot  is  about  80  feet  in  length,  the 
shaft  being  located  near  the  centre  of  the  shoot,  which  pitches  nearly 
vertically.  Two  stopes,  25  feet  in  length,  were  opened  10  feet  from  the 
shaft  on  the  100-foot  level,  and  carried  toward  the  surface.  A  third  stope 
was  opened  southeast  of  the  shaft  at  the  150-foot  level.  The  broken  ore 
and  rock  from  the  stopes  is  passed  over  picking  tables,  and  the  ore  sorted 
from  the  waste  and  mill  rock.  With  the  high-grade  from  the  veins  and 
the  higher-grade  wall  rock  a  product  is  obtained  averaging  approximately 
1,000  ounces  to  the  ton.  The  mill  rock  is  accumulated  on  the  dump  for 
possible  future  treatment. 

Exploratory  work  was  also  carried  on  at  the  100-foot  level,  a  series 
of  veins  having  been  drifted  on  for  350  feet  southeast  of  the  shaft.  A 
northwesterly  cross-cut  intersected  a  wide  calcite  vein,  but  no  explora- 
tory work  was  done  on  this  vein.  Several  strong  veins  outcrop  on  the 
southwest  part  of  the  claim,  but  underground  work  on  the  100-foot  level 
was  not  carried  to  their  probable  underground  extension. 

The  ore  shoot  just  described  is  probably  located  toward  the  centre 
of  the  sill,  as  indicated  in  the  accompanying  cross-section,  in  which 
respect  it  differs  from  the  more  recently  discovered  ore  shoot  on  the  ea«^t 
part  of  the  property.  This  ore  shoot  occurs  in  Keewatin  greenstone  at 
and  near  the  surface,  and  has  been  proven  by  exploration  to  pass  into  the 
underlying  diabase  sill,  the  contact  of  which  with  the  Keewatin  is  exposed 
at  the  surface  about  100  feet  west  of  No.  2  shaft.  This  high-grade  vein 
was  discovered  by  Tom  Garvey,  a  prospector,  in  the  spring  of  1920.  The 
vein  strikes  nearly  east  and  west  magnetic,  and  dips  80  degs.  to  85  degs. 
N.  An  open  cut  about  30  feet  long  was  first  made  along  the  ore  shoot 
from  which  some  high-grade  ore  was  extracted.  Oxidation  extended 
downward  several  feet  and  loose  fragments  of  native  silver  up  to  15 
inches  in  length  were  taken  from  the  black  decomposed  cobalt  oxide.  The 
fresh  ore  is  smaltite  and  native  silver  in  calcite.    The  bottom  of  the  open 
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cut  showed  in  places  a  width  of  three  inches  of  high-grade  ore.  Several 
sacks  of  silver  in  loose  pieces  were  shipped  from  the  open  cut. 

To  develop  the  ore  shoot  a  vertical  shaft  has  been  sunk  at  its  eastern 
end,  the  vein  being  intersected  at  several  levels  by  cross-cutting.  The 
contact  between  the  Keewatin  and  the  Nipissing  diabase  was  encountered 
at  a  depth  of  between  25  and  30  feet.  As  the  Keewatin  rock  is  a  fine- 
grained diabase,  or  basalt,  the  exact  location  of  the  contact  is  diflficult  to 
determine  without  microscopic  examination  of  the  rock.  The  Keewatin 
rock  contains  much  hornblende  and  may  be  called  a  hornblende  diabase. 

As  already  stated,  the  high-grade  ore  shoot  was  found  to  continue 
from  the  Keewatin  into  the  sill  diabase,  shown  in  the  sub-drift  at  the  30- 
foot  level.  After  entering  the  diabase,  the  vein  was  succeeded  by  a  second 
overlapping  vein  15  inches  to  the  north,  in  which  the  high-grade  ore  con- 
tinued downward.  In  the  drift  the  vein  show^  in  places  two  inches  of 
high-grade  ore  with  some  leaf  silver  in  the  wall  rock.  The  vein  was  also 
cut  at  the  70-foot  level  where  the  ore  shoot  was  encountered  a  few  leet 
north  and  west  of  the  shaft.  The  drift  at  this  level  is  reported  to  follow 
the  ore  shoot  for  75  feet.  When  first  encountered  two  veins  were  shown 
in  the  face,  a  narrow  vein  about  Vi-inch  in  width  accompanying  the  main 
vein,  which  was  one  to  two  inches  in  width.  Both  veins  were  faulted  four 
inches  to  the  north  by  a  horizontal  fault  carrying  calcite.  This  flat  cal- 
cite  vein,  near  the  intersection  of  the  nearly  vertical  veins,  carries  some 
secondary  ruby  silver.  By  February,  1921,  the  shaft  had  reached  the 
160-foot  level.  In  sinking  from  the  70-foot  level  a  second  vein  was  en- 
countered in  the  shaft  at  105  feet  on  the  south  wall,  and  followed  125 
feet,  where  it  left  the  shaft  on  the  north  wall.  This  vein  averages  one 
and  one-half  inches  in  width  and  is  high-grade. 

A  cross  vein,  showing  some  high-grade  silver  ore  near  the  junction 
with  the  main  vein,  was  also  encountered  in  the  open  cut  at  the  east  end 
of  the  ore  shoot.  It  dips  steeply  to  the  west  and  also  shows  west  of  the 
shaft  at  the  30-foot  level.  Its  junction  appears  to  limit  the  ore  shoot  to 
the  east. 

The  property  is  equipped  with  a  power  plant  at  No.  1  shaft,  consist- 
ing of  two  locomotive  boilers,  a  three-drill  compressor  and  two  hoists. 
A  third  boiler  has  been  altered  to  an  air  receiver  at  No.  2  shaft  to  which 
air  is  piped  from  the  power  plant, 

Murray  Kennedy  is  manager  and  Neil  Morrison  superintendent  of 
the  property. 

MilUr  Lake  and  Everett  (R.  S.  C.  102).— This  property,  lying  to  the  west 
of  R.  S.  C.  101,  was  operated  some  years  ago  by  the  Miller  Lake  and 
Everett  Mines,  Ltd.,  and  8.35  tons  of  silver  ore  were  shipped  in  1910.  The 
ore  was  taken  from  a  long  open  cut  on  a  series  of  silver-bearing  veins 
striking  north  35  degs.  west.  The  ore  was  hand-sorted,  and  there  are  a 
few  tons  of  mill  rock  on  the  dump  at  present,  where  fragments  of  diabase 
frequently  show  scales  of  native  silver.  Fissuring  is  pronounced  on 
claims  R.  S.  C.  101  and  102  in  the  vicinity  of  the  north  and  south  centre 
line. 

Barbaia. — During  parts  of  1915  and  1916  some  exploratory 
work  was  done  on  the  Barbara  property,  situated  to  the  north  of  Lake 
Irene.  Several  veins  of  quartz  and  calcite  show  on  the  surface.  A  strong 
vein  on  claim  S.  W.  8,  striking  N.  15  degs.  E.,  has  been  trenched  for  sev- 
eral hundred  feet,  and  consists  of  calcite  and  quartz,  from  an  inch  to  two 
inches  in  width,  carrying  copper  pyrites  and  bornite.    A  little  native  silver 
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shows  in  seams  in  the  very  coarse,  gabbro-like  diabase.  A  shaft  was 
sunk  to  the  100-foot  level,  and  some  crosscutting  done  on  the  level  to 
intersect  veins.  The  veins  are  located  well  within  the  diabase  sill.  The 
sedimentary  rocks,  one-quarter  of  a  mile  south  around  Lake  Irene,  lie 
oh  the  sill. 

Some  smaltite  and  silver  occur  in  veins  on  claim  S.  W.  18,  south  of 
Lake  Irene, 

Nicol  Township 

Big  Four.. — The  Big  Four  consists  of  four  mining  claims,  W.  D.  961 
to  964,  situated  one-half  mile  northeast  of  Gowganda  lake.  There  is  a 
great  assemblage  of  rocks,  consisting  of  Keewatin  iron  formation  and 
green  schist,  quartz-porphyry,  older  diabase  dikes,  Cobalt  series  conglom- 
erate and  later  diabase  dikes.  The  diabase  sill  is  not  exposed  on  the 
property. 

A  vein,  carrying  calcite,  cobaltite,  iron  pyrites  and  galena,  was  found 
on  claim  W.  D.  962.  It  strikes  N.  14  degs.  E.  and  dips  30  degs.  E.  An 
open-cut  about  20  feet  in  length  was  made  along  the  vein,  disclosing  a 
width  of  5  to  6  inches  of  material  carrying  much  bloom  and  cobaltite. 
This  showing  is  cut  off  by  a  diabase  dike  to  the  south.  To  the  south  of 
the  dike,  which  is  50  feet  wide,  there  are  also  some  small  showings  of 
bloom.  The  vein  or  lens  carrying  the  cobaltite  occurs  in  iron  formation, 
here  represented  by  a  silicious  rock  resembling  chert,  which  for  four  feet 
above  the  vein  is  much  stained  with  iron  rust.  A  sample  from  the  vein 
carries  no  gold  and  8  ounces  of  silver  per  ton.  A  shaft  sunk  at  a  point  50 
feet  east  of  the  outcrop  of  the  vein  intersected  the  low  dipping  vein  which 
showed  the  same  mineralization. 

Some  prospecting  was  also  done  on  rusty  silicious  iron  formation 
three  chains  northeast  of  the  shaft.  This  work  indicated  a  mass  of  solid 
iron  pyrites  in  the  iron  formation  lying  between  two  north-south 
diabase  dikes  9  feet  apart  and  having  a  footwall  of  quartz-porphyry 
dipping  60  degs.  N.  Toward  the  north  the  iron  pyrites,  about  6  feet  wide, 
becomes  leaner,  grading  into  silicious  iron  formation.  The  area  immedi- 
ately beyond  the  two  dikes  of  diabase  is  drift-covered,  and  may  conceal 
the  extension  of  the  sulphide  band.  A  sample  of  the  iron  pyrites  carries 
41.35  per  cent  of  sulphur.  The  silicious  iron  formation,  carrying  dissemi- 
nated iron  pyrites,  contains  no  gold. 

CndU ,  R.  S.  C.  106  and  R.  S.  C.  92  (GJ^^).— Considerable  exploratory 
work  has  been  done  on  these  claims  by  the  Trethewey  Silver-Cobalt  Mine, 
Limited,  with  a  view  to  prospecting  the  diabase  formation  which  occurs 
beneath  the  Keewatin.  These  claims  are  situated  just  northwest  of  Miller 
lake. 

A  shaft  was  started  in  Keewatin  on  claim  R.  S,  C.  106  and  sunk  to 
the  300-foot  level.  The  diabase  was  first  encountered  at  90  feet,  and 
from  this  depth  to  130  feet  the  shaft  was  partly  on  both  formations, 
showing  a  nearly  vertical  contact  for  this  distance.  Below  this  the  shaft 
was  entirely  in  the  diabase,  and  a  cross-cut  400  feet  in  length  to  the  north 
of  east  was  run  to  the  contact,  indicating  a  general  dip  of  contact  of  20 
degs.  from  130  feet  in  the  shaft.  The  contact  was  further  ascertained, 
in  a  long  drift  extending  500  feet  to  the  north  of  the  cross-cut,  to  be  15 
N.E.  Consequently  at  this  horizon  the  diabase  dips  gently  under  the 
Keewatin.  A  calcite  vein,  striking  north  and  south  and  dipping  steeply 
to  the  west,  was  discovered  130  feet  from  the  shaft,  and  drifting  on  the 
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vein  for  about  230  feet  has  been  done  on  the  300-foot  level,  and  also  on 
the  360-foot  level,  which  is  connected  with  the  upper  level  by  a  steeply 
inclined  winze  on  the  vein.  This  vein  carries  in  places  some  native  silver 
together  with  smaltite,  niccolite,  native  bismuth,  copper  pyrites  and 
pyrite,  and  some  quartz.  Several  strong  faults  dipping  30  degs.  N.K. 
were  encountered  in  the  workings.  One  of  these  displaced  the  vein  20 
feet  on  the  300-foot  level.  Several  other  calcite  veins  were  also  discovered. 
One  of  these  showed  a  width  of  six  inches  in  a  cross-cut  west  from  the 
main  vein,  while  another  was  encountered  400  feet  from  the  shaft  in  the 
long  cross-cut.  near  the  Keewatin  contact.  This  vein  of  calcite  up  to  four 
inches  wide  carries  some  smaltite. 

Chapelle  Chu'in  II.  R.  71-3  (19'>). — This  property  lies  to  the  east  of 
Leroy  lake,  including  part  of  the  lake.  The  rock  exposed  on  the  surface 
is  nearly  all  sill  diabase,  with  a  small  amount  of  Keewatin  near  the  north- 
east corner  post.  In  October,  1919,  C.  L.  Campbell  and  W.  H.  Fairburn, 
who  had  optioned  the  property,  began  work  on  it  by  continuing  the  sink- 
ing of  a  shaft  that  had  been  begun  some  years  before.  This  shaft  is  on  a 
strong  aplite  dike  and  calcite  vein.  Some  high-grade  silver  ore  was  en- 
countered by  the  former  operators  at  48  feet,  and  again  in  the  drift  at 
the  85-foot  level.  Small  amounts  of  silver  had  been  found  frequently 
while  sinking  the  shaft  and  running  the  drift.  Exploration  showed  that 
the  vein,  which  strikes  south  20  degs.  west  when  drifted  on  to  the  south, 
was  faulted  55  feet  to  the  southeast.  This  fault  which  dips  60  degs.  north- 
east contains  drag  vein  material  and  also  that  of  an  aplite  dike.  In  the 
face  of  the  drift  beyond  the  fault,  there  is  a  4-inch  vein  of  calcite  and  two 
mineralized  aplite  dikes  of  114  and  4  inches  respectively.  Specimens  on 
the  dump  show  calcite  and  aplite  with  copper  pyrites,  bornite,  iron 
pyrites,  and  some  smaltite  and  niccolite. 

A  number  of  veins  were  located  on  the  surface  by  means  of  trenching 
in  previous  years,  but  most  of  these  are  now  concealed  by  sand  filling  in 
<"he  trenches.  These  veins  occur  in  the  diabase,  which  rises  as  a  sill  from 
the  northwest,  having  the  same  relation  to  the  Keewatin  area  northwest 
of  Leroy  lake  as  the  diabase  to  the  northwest  of  Miller  lake,  that  is,  it 
dips  under  the  Keewatin.  Owing  to  trouble  over  the  option,  work  was 
discontinued  on  this  claim  in  November,  1919. 

Collins  Claim  (T.  C.  220). — This  claim,  on  the  west  side  of  Leroy  lake, 
shows  exposures  of  Keewatin  tuffs  and  greenstone  intruded  by  dikes  of 
diabase.  The  Keewatin  rocks,  where  banded,  strike  N.  60  degs.  E.  A 
vertical  shaft,  started  on  the  east  contact  of  a  diabase  dike  with  banded 
tuff,  where  there  is  a  vein  of  calcite  with  quartz,  copper  pyrites,  iron 
pyrites,  and  some  smaltite  and  niccolite,  has  been  sunk  to  the  300-foot 
level.  A  station  was  cut  on  the  180-foot  level,  also  at  the  300-foot  level, 
where  exploration  will  be  carried  on. 

The  vein  on  the  surface  is  somewhat  lens-like,  and  is  four  inches  in 
width  100  feet  south  of  the  shaft,  being  located  in  places  along  the  con- 
tact with  the  diabase.  It  was  found  to  dip  from  the  shaft  at  50  feet ; 
below  80  feet  the  shaft  is  entirely  in  the  diabase  dike.  At  165  feet  a  sec- 
ond vein  was  encountered,  averaging  four  inches  in  width  and  dipping 
from  the  shaft  at  180  feet.  Some  native  silver  is  reported  to  have  been 
found  in  this  vein.  Distant  375  feet  north  of  the  main  shaft,  there  is  an- 
other shaft  20  feet  in  depth  on  the  west  contact  of  the  diabase  dike,  where 
a  vein  about  three  inches  wide  contains  minerals  similar  to  tho.se  previ- 
ously mentioned;  native  silver  is  found  occasionally  in  this  vein.  The 
area  of  Keewatin  overlies  the  diaba.se  sill  that  outcrops  on  the  east  side 
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of  Leroy  lake  and  to  the  south  along  the  road.  The  bottom  of  the  300-foot 
shaft  should  be  near  the  contact  with  the  diabase  sill  provided  the  dip  is 
approximately  30  degs.  W.,  as  indicated  at  the  surface.  F.  H.  Collins  is 
manager. 

Hart  Cla/'/ttf^. — The  Hart  claims,  R.  S.  C.  135  and  136,  were  under 
option  for  a  part  of  the  year  1920,  This  property  is  favourably  located 
along  the  hanging-wall  contact  of  the  sill  diabase  with  the  Keewatin,  the 
sill  outcropping  on  the  southerly  claim  and  the  southwest  part  of  the 
northerly  claim,  A  shaft  was  sunk  to  the  100-foot  level  on  a  strong  cal- 
cite  vein.  The  vein  strikes  N.  23  degs,  E,,  is  nearly  vertical  and  averages 
about  four  to  six  inches  in  width.  Masses  of  vein  material  from  the  drift 
show  abundant  copper  pyrite,  bornite  and  pyrite.  A  little  silver  is  re- 
ported from  the  vein.  When  visited  in  September,  1920,  the  drifts  had 
reached  80  feet  and  25  feet,  north  and  south  of  the  shaft  respectively.  A 
number  of  calcite  veins  are  exposed  on  the  surface. 

Silver  Bullion. — The  Silver  Bullion  property  is  situated  at  the  north- 
east end  of  Leroy  lake.  It  includes  two  claims  on  each  of  which  a  shaft 
has  been  sunk.  The  easterly  claim,  W.  J.  1,  formerly  called  the  Dodds, 
contains  outcropping  of  schistose  Keewatin  greenstone.  Near  the  south 
line  of  the  claim  a  vein,  carrying  native  silver,  smaltite  and  native  bis- 
muth, with  strike  nearly  east  and  west,  was  discovered.  An  open-cut  was 
made  on  the  vein  by  former  operators,  the  cut  being  carried  to  a  flat  slip 
beyond  which  no  work  was  done.  A  few  bags  of  silver  ore  were  taken 
from  the  open-cut.  Further  work  by  the  Silver  Bullion  Company  showed 
the  lower  extension  of  the  vein  to  be  faulted  four  feet  to  the  north.  A 
slijift  \v:is  put  down  on  tlu*  vein  lo  ;i  <lei)tli  of  Jii)pi'Oxiiii<itely  .")()  ftvl  liy 
iiHMiis  of  liMiiil  steel.  The  work  sliowe<]  a  succession  of  faults  and  slips, 
the  vein  beinj;  (lis|»lace(l  a  f<'w  feet  north  or  sotitli.  with  the  jireater  move- 
ment to  the  north.  The  greatest  throw  is  at  the  bottom  of  the  shaft  where 
the  lower  part  of  the  vein  is  displaced  six  feet  to  the  north.  At  30  feet  in 
the  shaft  the  vein  is  six  inches  in  width.  Segregations  of  silver,  smaltite. 
niccolite  and  bismuth  were  encountered  in  the  calcite  vein.  A  plant,  con- 
sisting of  a  100-h.p.  boiler,  a  6-drill  compressor  and  a  6  x  8-inch  hoist,  was 
installed  in  the  fall  of  1920.  The  property  was  closed  down  shortly  after, 
but  it  is  expected  operations  will  be  resumed  early  in  1921, 

The  shaft  on  the  westerly  claim  is  located  on  a  small  island  where 
there  is  an  outcropping  of  Keewatin,  It  was  sunk  100  feet,  and  the  area 
under  the  lake  was  prospected  by  a  cross-cut  to  the  south,  A  two-inch 
vein  of  calcite  was  encountered  90  feet  to  the  south  of  the  shaft.  This 
vein  showed  a  little  smaltite.  The  shaft  was  abandoned  for  the  new  shaft 
on  the  Dodds  vein.    R.  C.  Gamble  is  manager  of  the  property, 

ir„/.s./,._The  Walsh  claim  (R.  S.  C,  98)  includes  a  small  portion  of 
the  shore  of  Miller  lake  and  takes  in  some  land  under  the  lake  itself. 
During  parts  of  the  years  1917  and  1918  the  property  was  under  option 
to  the  Crown  Reserve  Mining  Company,  A  shaft  previously  sunk  60  feat 
deep  was  continued  to  200  feet.  It  is  located  on  the  south  part  of  the 
claim,  near  the  shore  of  the  lake.  From  the  shaft  drifts  were  run  north- 
ward on  the  100-  and  180-foot  levels.  A  little  silver  ere  was  indicated  on 
the  100-foot  level.    The  calcite  vein  is  said  to  be  strong  on  both  levels. 

During  the  first  part  of  1920  ihe  Walsh  Mines,  Limited,  reopened  the 
mine  and  continued  prospecting,  chiefly  on  the  180-foot  level,  but  the 
result  was  not  very  encouraging.  The  drift  was  extended  to  the  contact, 
where  the  Keewatin  was  found  to  overlie  the  sill  diabase  at  an  angle  of 
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35  degs.  E.  The  geological  conditions  would  seem  favourable  for  pros- 
pecting the  diabase  below  the  Keewatin,  since  the  work  has  indicated 
some  silver  deposition. 

The  shaft  was  started  in  a  north-south  diabase  dike,  about  30  feet  in 
width,  that  intrudes  the  Keewatin  schist.  The  dike  carries  some  pheno- 
crysts  of  feldspar,  and  is  believed  to  be  of  pre-Cobalt  series  age.  It  also 
carries  some  calcite  veins  with  north-south  strike.  Both  the  dike  and  the 
Keewatin  intruded  by  it  overlie  the  diabase  sill,  but  the  depth  in  the  shaft 
at  which  the  sill  was  encountered  is  not  known,  as  the  workings  were 
filled  with  water  at  the  time  of  visit  and  no  examination  could  be  made. 

The  property  is  equipped  with  two  40-h.p.  boilers,  a  small  compressor 
and  hoist  and  has  good  camp  buildings. 

Lawson  Township 

Considerable  exploratory  work  has  been  carried  on  at  various  times 
on  properties  in  the  vicinity  of  Calcite  lake.  During  1920  none  of  these 
properties  was  in  operation. 

Bishop. — The  Bishop  Mining  Company  operated  mining  claim  L.  0. 
313,  adjacent  to  the  east  shore  of  Calcite  lake.  As  the  shore  of  the  lake 
is  precipitous,  it  was  possible  to  carry  on  exploration  by  means  of  an  adit 
level  eastward  into  the  ridge.  The  adit  is  515  feet  long  and  at  216  feet 
from  the  portal,  north  and  south  drifts,  464  feet  and  177  feet  respective! v, 
were  made  on  a  calcite  vein,  which  showed  a  little  silver  ore  here  and 
there  but  no  continuous  ore-shoot. 

No.  1  winze,  300  feet  from  the  portal,  is  18  feet  deep,  and  No.  2  winze, 
at  the  end  of  the  main  drift,is  100  feet  deep  with  100  feet  of  work  at  the 
lower  level. 

The  plant  consists  of  two  60-h.p.  boilers,  a  6-drill  compressor  and 
hoist. 

Cah'fa. — Mining  claim  L.  0.  357  was  first  operated  by  the  Calcite 
Lake  Mining  Company,  and  later  by  the  Caleta  Mining  Company.  The 
Mining  Inspector's  report  for  1914  states  that  shaft  was  sunk  285  feet 
with  340  feet  of  cross-cutting  and  310  feet  of  drifting,  mainly  at  the  200- 
foot  level.  Some  native  silver,  smaltita  and  niccolite  in  calcite  were  en- 
countered in  the  workings  and  a  small  shipment  of  silver  ore  made  from 
the  property. 

The  plant  consists  of  two  boilers,  40-h.p.  and  60-h.p.,  a  3-drill  com- 
pressor and  an  8  by  10  hoist. 

Powerful. — The  Powerful  prospect  is  situated  about  one  mile  south- 
eastward from  Calcite  lake.  The  property  has  been  worked  intermittent- 
ly for  several  years.  Exploration  has  been  carried  on  by  means  of  a  long 
adit  level  that  has  been  run  eastward  into  a  prominent  diabase  ridge  on 
claim  H.  R.  397.  The  contact  with  the  quartzite  is  drift-covered  a  short 
distance  west  of  the  portal  of  the  adit,  consequently  the  attitude  of  the 
contact  is  not  known.  The  following  description  of  underground  work  is 
taken  from  the  Mining  Inspector's  report  for  1916: 

A  tunnel  runs  northeast  into  a  hill  and  700  feet  of  cross-cutting  and  drifting  has 
been  done  at  this  level.  From  the  east  end  of  the  tunnel  a  raise  158  feet  long  at  an  angle 
of  45  degrees  has  been  driven  to  the  surface.  A  winze  has  also  been  sunk  near  the  face 
of  the  tunnel.  It  is  145  feet  deep  and  is  vertical  for  90  feet  and  inclined  at  70  degrees 
for  the  remainder  of  the  distance.  From  this  winze  three  levels  have  been  opened  up 
and  the  following  work  done:  At  50  feet  below  the  tunnel  level  about  75  feet  of  drifting 
and  cross-cutting;  at  90  feet  below  tunnel  level  400  feet  of  drifting  and  cross-cutting  and 
SO  feet  of  raising;  at  145  feet  below  tunnel  level  85  feet  of  drifting. 

The  machinery  on  the  claim  consists  of  a  Leonard  boiler,  80-h.p.;  a  Laidlaw-Dunn- 
Gordon  compressor,  14  by  14  by  12  inches,  a  Jenckes  hoist  6  by  8  inches. 
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Milner  Townships 

Bishop. — The  Bishop  Mining  Company  operated  a  group  of  claims 
lying  northwest  of  the  northwest  arm  of  Gowganda  lake.  A  shaft  on 
claim  T.  C.  136  was  sunk  130  feet  with  drifting  of  20  feet.  The  surface  of 
the  diabase  exposed  here  is  near  the  top  of  the  sill.  A  small  remnant  of 
the  overlying  sediment,  partly  altered  to  adinole,  occurs  along  the  road 
north  of  the  shaft.  The  diabase  is  well  fractured  and  some  silver  occurs 
in  veins  at  the  surface,  but  underground  operations  were  discontinued 
before  sufficient  lateral  work  was  done  to  determine  the  possibilities  of 
the  veins  underground.  The  veins  have  an  approximate  N.E.-S.W.  strike 
and  are  nearly  vertical.  Some  of  the  vein  material  on  the  dump  shows 
bloom  and  flakes  of  native  silver. 

Crews-McFarlan. — The  Crews-McFarlant  mine  was  not  in  opera- 
tion during  1920.  It  includes  four  claims,  H.  F.  221-224,  situated  near  t)ie 
south  end  of  the  southwest  bay  of  Gowganda  lake.  The  property  has 
been  worked  intermittently  since  the  fall  of  1908,  following  the  spectacu- 


Specinien  of  polished  oro  from  the  Crews-McFarkn  (Bartlett)  mine  showing  ealcito  vein,    one 
inch  in  width,  with  adhering  diaba.sc  wall.    Native  silver  is  shown  in  the  light  parts  in  the  form 
of  yeinlets  and    patches  in  the  calcite  and  along  the  contact.     A  little  argentite  and  copper 
pyrite  occur  with  the  silver. 

lar  discoveries  of  native  silver  by  two  prospectors,  F.  Mcintosh  and  S, 
McLaughlin.  Under  the  name  of  the  Bartlett  mine,  it  was  first  operated 
by  the  Bartlett  Mines  Company,  later  by  the  Scottish  Nigeria  Mining 
Company,  and  finally  by  the  Crews-McFarlan  Mining  Company. 

The  property  is  equipped  with  a  plant  consisting  of  two  80-h.p.  re- 
turn tubular  boilers,  a  12-drill  compressor,  two  hoists  and  a  machine  shop. 

Shafts  Nos.  1  and  2  were  sunk  by  the  original  company  and  later 
operators  have  increased  the  underground  workings. 

No.  1  shaft,  at  which  the  most  extensive  work  has  been  done,  is  on 
claim  H.  F.  222.  It  is  in  the  lower  part  of  the  diabase  sill  about  500  feet 
west  of  the  outcrop  of  the  underlying  quartzite  which  dips  about  45  degs. 
westward.  The  shaft  is  300  feet  deep  with  workings  on  three  levels, 
totalling  over  1,000  feet.  It  was  started  on  a  high-grade  ore-shoot  that 
extended  downward  only  25  feet.  The  ore  was  massive  smaltite  and 
native  silver  in  calcite  from  two  to  three  inches  in  width.  A  series  of  open 
cuts  were  made  southwestward  from  the  shaft  on  a  number  of  lenses  of 
ore  over  a  distance  of  350  feet.    The  chief  gangue  material  with  the  ore  is 


I92I  Qowganda  and  Other  Silver  Areas  37 

calcite,  but  lenses  of  the  mineral  occur  with  an  aplite  dike  along  which  the 
open  cut  was  made.  The  aplite  and  diabase  wall  rock  are  much  fractured 
in  places,  and  contain  sheets  and  scales  of  native  silver.  Some  of  the 
vein  material  carries  considerable  copper  pyrites. 

The  high-grade  ore  consisted  of  smaltite  with  native  silver  and  argen- 
tite.  Some  of  the  diabase  and  aplite  carrying  abundant  leaf  silver  is  of 
good  milling  grade.  Most  of  the  ore  shipped  from  the  property  came 
from  the  open  cut. 

No.  2  shaft,  located  in  the  southwest  part  of  the  property,  was  sunk 
100  feet  and  drifting  and  cross-cutting  amounting  to  360  feet  done.  The 
work  did  not  indicate  commercial  ore.  A  narrow  vein,  about  one-quarter 
of  an  inch  in  width,  carrying  massive  smaltite  and  silver,  was  encount- 
ered in  the  workings. 

Directly  west  of  the  shaft  there  is  an  aplite  dike  which  showed  a 
lens  of  calcite  with  smaltite  and  silver  over  a  few  feet.  A  shallow  open 
cut  was  made  along  the  lens  of  ore  by  the  early  operators  and  a  few  bags 
of  high-grade  material  obtained. 

The  most  recent  w^ork  was  done  on  claim  H.  F.  224  in  the  southeast 
part  of  the  property  M^here  several  veins  were  located  by  trenching.  One 
of  these,  having  a  width  of  one  inch,  contained  a  shoot  of  high-grade  ore 
along  w^hich  an  open  cut  was  made  and  a  quantity  of  high-grade  ore  ob- 
tained. A  shaft.  No.  3,  situated  40  feet  to  the  north  of  the  open  cut  and 
near  a  second  vein,  was  sunk  to  a  depth  of  75  feet  and  at  50  feet  a  cross- 
cut made  southwestward  to  the  silver-bearing  vein  on  which  some  explor- 
atory work  was  done  and  also  on  the  vein  located  near  the  shaft. 

Some  silver  ore  was  encountered  on  this  level,  but  the  outlook  was 
not  sufficiently  encouraging  to  continue  operations  under  the  high  cost  of 
operation. 

The  ore  obtained  from  the  open  cut  was  of  peculiar  appearance  in  so 
far  that  most  of  the  calcite  vein  matter  is  very  dark,  almost  black  in  col- 
our. This  dark  colour  is  evidently  due  to  very  fine  particles  of  magnetite 
disseminated  in  the  calcite.  Some  of  the  high-grade  vein  shows  massive 
native  silver  with  argentite  in  calcite,  the  silver  occurring  in  veinlets  and 
masses  generally  near  the  contact  with  the  diabase.  Other  samples  show 
massive  smaltite  with  the  silver  minerals. 

Four  chains  southeast  of  the  shaft  there  is  a  2-inch  aplite  dike,  show- 
ing calcite  with  niccolite  and  smaltite,  on  which  a  shallow  pit  was  sunk. 

Hewitt.— Fov  some  years  previous  to  1920,  the  Hewitt  Lake  Mining 
Company  operated  a  group  of  claims  lying  west  of  Gowganda  lake  and 
one-half  a  mile  north  of  the  Mann  mines.  When  visited  in  1920  no  work 
was  being  done,  and  the  workings  were  filled  with  water.  One  shaft  is 
reported  to  have  been  sunk  to  a  depth  of  300  feet  with  some  lateral  work, 
but  no  information  is  obtainable  as  to  the  silver  bearing  character  of  the 
veins.  The  Nipissing  diabase  is  exposed  at  the  surface,  erosion  having 
removed  the  overlying  sediments  from  a  part  of  it.  Some  small  patches 
of  sediment  still  show  on  the  diabase  sill,  consequently  the  workings  are 
in  the  upper  part  of  the  diabase  where  fractures  would  be  looked  for. 

Mann. — The  Mann  mine  is  situated  on  a  diabase  ridge  one-half  mile 
west  of  the  northwest  arm  of  Gowganda  lake.  It  includes  a  group  of 
claims:  H.  R.  249-252,  inclusive,  staked  by  the  Mann-Ryan  interests  in 
1908,  following  a  discovery  of  native  silver  by  Robt.  Mann.    This  discov- 
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ery  of  silver  was  made  on  a  bluff  of  diabase,  where  a  decomposed  calcite 
smaltite  vein,  about  3  inches  wide,  showed  a  rib  of  native  silver  protrud- 
ing from  the  vein.  The  vein,  known  as  the  discovery  or  No.  1  vein,  was 
traced  several  hundred  feet  by  trenching  to  the  west,  with  several  show- 
ings of  native  silver  along  the  surface. 

The  principal  vein  is  No.  3,  which  has  produced  almost  all  the  ore 
shipped  from  the  mine.  The  vein  has  been  traced  1,300  feet  by  trenching, 
while  open-cuts  and  underground  operations  indicated  several  ore-shoots. 
No.  3  shaft  has  been  sunk  to  a  depth  of  200  feet  with  levels  at  80  feet,  120 
feet,  and  200  feet,  while  No.  4  shaft,  located  350  feet  to  the  east,  was 
sunk  to  the  80-foot  level  and  connected  on  this  level  with  No.  3  shaft. 
Most  of  the  underground  work  was  done  on  the  80-foot  level,  where  three 
stopes  were  opened  up  to  the  west  of  No.  3  shaft  and  one  stope  100  feet 
west  of  No.  4  shaft.  The  easterly  stope  connects'with  an  open-cut  which 
was  made  just  west  of  No.  4  shaft.  This  cut  is  30  feet  long,  and  about  14 
tons  of  high-grade  ore  were  taken  from  it.  The  ore-shoot  pitches  west- 
erly at  45  degs.,  and  did  not  extend  below  the  level.  An  ore-shoot  near 
No.  3  shaft  also  shows  a  pitch  to  the  west,  while  on  the  80-foot  level  it  was 
50  feet  in  length.  The  ore-shoot  was  stoped  from  about  15  feet  below  the 
level  to  near  the  surface.  A  third  stope  was  made  on  the  vein  130  feet 
west  of  No.  3  shaft,  and  was  also  carried  from  15  feet  below  the  level  to 
near  the  surface.  The  shoot  was  about  60  feet  long  on  the  level.  A  fourth 
small  shoot  about  15  feet  in  length  was  found  near  the  end  of  the  west 
drift  on  the  80-foot  level.  High-grade  ore  was  also  encountered  on  the 
120-foot  level,  200  feet  west  of  No.  3  shaft;  450  feet  of  drifting  along  the 
vein  was  also  done  on  the  200-foot  level  of  No.  3  shaft. 

The  vein  is  about  one  inch  to  S^/o  inches  in  width.  The  ore  was  hand- 
sorted  at  the  surface  and  bagged  for  shipment.  Twenty  tons  of  low- 
grade  ore  were  treated  at  the  Millerett  mill  in  1912,  and  from  this  715 
ounces  of  fine  silver  were  produced. 

The  high-grade  ore  is  chiefly  native  silver  with  smaltite  in  calcite. 
Forty-eight  tons  of  high-grade  silver  ore,  from  which  were  recovered 
99,076  oz.  silver,  were  shipped  from  the  property. 

One  shipment  averaging  2,000  ounces  per  ton  silver  contained  $2.00  per 
ton  in  gold. 

On  the  Mann  property  there  are  two  pronounced  north  and  south 
ridges.  On  the  westerly  ridge  all  of  the  veins  have  a  strike  of  a  few  de- 
grees north  of  east,  whereas  on  the  easterly  ridge  there  are  a  number  of 
veins  which  strike  nearly  north  and  south,  in  addition  to  a  number  which 
strike  easterly  and  westerly.  This  has  suggested  the  possibility  of  fault- 
ing. The  underground  work  proved  a  strong  north-south  fault  dipping 
45  degs.  W.,  with  a  crushed  zone  about  four  feet  in  width.  The  westerly 
part  of  No.  3  vein  was  displaced  15  feet  to  the  south  by  this  fault. 

The  Boyd-Gordon  mine,  H.  S.  371,  was  taken  over  by  the  Mann  mine 
in  1912. 

George  Rogers  was  in  charge  of  the  Mann  property  during  most  of 
the  development  of  No.  3  vein  from  which  the  shipments  were  made. 

The  property  was  closed  down  in  1914. 

Northclff — The  Northcliff  prospect  is  situated  at  the  north  end  of 
the  northwest  arm  of  Gowganda  lake.  The  property  consists  of  about 
160  acres,  the  principal  claim  of  which  is  J.  S.  282.  The  veins  are  in  the 
Nipissing  diabase,  which  occurs  as  a  high  ridge  along  the  northeasterly 
Rhore  of  the  lake.    The  ridge  rises  abruptly  from  the  water's  edge  to  an 
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elevation  of  125  feet.  The  relationship  to  the  conglomerate  is  seen  along 
the  north  line  of  J.  S.  282,  where  the  diabase  underlies  the  conglomerate 
at  60  degs.  W. 

The  property  was  operated  from  the  fall  of  1919  for  about  one  year. 
Some  surface  work  was  done  on  a  series  of  veins  on  the  top  of  the  ridge. 
An  open  cut  25  feet  long  was  made  on  a  calcite  vein  with  strike  N.  20 
degs.  E.,  which  averages  from  about  an  inch  to  three  inches  in  width. 
Some  specimens  showing  crystallized  smaltite  and  silver  were  taken  from 
the  open  cut.  The  vein  is  faulted  at  the  south  end  of  the  cut,  ten  feet 
westward.  Shallow  cuts  and  trenches  were  also  made  on  some  other 
fractures  near  the  open  cut.  Most  attention  was,  however,  given  to  driv- 
ing a  tunnel  eastward  into  the  hill  from  near  the  water's  edge.  This  work 
was  stopped  before  it  was  certain  that  the  underground  extension  of  the 
surface  vein  carrying  silver  had  been  intersected.  Several  calcite  veins, 
from  an  inch  to  three  inches  in  width,  and  a  stringer  of  quartz  shovdng 
some  silver,  were  cut  in  the  tunnel,  but  no  drifting  was  done  on  them. 

The  tunnel  is  about  285  feet  in  length.  The  work  was  accomplished 
by  using  steam  drills,  but  this  was  not  found  satisfactory,  and  it  is  ex- 
pected when  conditions  improve  that  a  compressor  plant  will  be  installed. 
Norman  Dye  is  manager  of  the  property. 

Reeve-Dobie. — The  Reeve-Dobie  mine,  which  has  been  operated  inter- 
mittently since  1908,  was  closed  down  in  the  fall  of  1920.  It  has  been 
worked  by  various  interests.  The  original  discoveries  were  among  the 
most  spectacular  in  the  camp,  and  from  open-cuts  along  short  ore-shoots 
some  very  rich  silver  ore  was  shipped.  The  early  work  consisted  in  pros- 
pecting for  high-grade  ore  which  was  found  to  occur  in  a  number  of  short 
shoots  along  a  mineralized  zone  about  700  feet  in  length.  Most  of  the 
high-grade  ore  was  taken  from  a  number  of  open-cuts.  Later  a  mill  was 
erected  which  ran  for  a  short  time  treating  diabase  carrying  minute  vein- 
lets  containing  native  silver.  The  mill  was  reopened  in  1919,  a  flotation 
plant  added  and  ore  from  an  open-cut  or  glory  hole  to  the  south  of  the 
shaft  was  treated.  The  ore  was  dropped  to  the  50-foot  level  and  trammed 
to  the  shaft.  The  mill  rock  was  said  to  carry  from  30  to  35  ounces  of 
silver  per  ton.  Underground  operations  were  carried  to  the  200-foot  level 
and  considerable  drifting  and  crosscutting  was  done.  A  number  of 
strong  faults  were  encountered  in  the  workings. 

Very  little  work  has  been  done  on  the  westerly  side  of  the  property 
where  there  is  much  fracturing. 

South  Bdjj. — The  South  Bay  Mining  Company  did  exploratorv  worK 
several  years  ago  on  claims  H.  S.  723  and  H.  S.  724.  They  also  sank  a 
shaft  to  a  depth  of  100  feet  on  the  O'Brien  claim  H.  S.  602,  lying  to  the 
west.  There  is  a  series  of  five  calcite-quartz  veins  near  the  shaft,  with  a 
general  strike  of  NW.-SE.,  running  from  H.S.  602  to  H.S.  723.  In  addi- 
tion to  the  shaft,  several  large  open-cuts  were  made  on  veins.  A  descrip- 
tion of  the  property  is  given  in  a  report  on  the  Gowganda  Silver  Area  :  (1) 

Active  development  was  in  progress  at  that  part  of  the  property  which  adjoins  the 
southeast  claim  of  the  Bartlett  iiiine  when  visited  in  October,  1912.  *A  great  amount  of 
surface  trenching  had  been  accomplished,  and  open  cuts  had  been  made  on  some  of  the 
veins.  Smaltite,  niccolite  and  silver  were  found  at  different  points.  At  one  place  90 
feet  south  of  the  shaft  some  high-grade  ore  has  been  taken  from  a  cut  about  20  feet  in 
length.  The  shaft  was  down  100  feet,  and  a  cross-cut  was  being  run  to  the  south  to  in- 
tersect three  N.W.  and  S.E.  veins  which  showed  on  the  surface.     A  north  cross-cut 


(1)    The  Cobalt-Nickel  Arsenides  and  Silver  Deposits  of  Temiskaming,  Ont    Bur. 
Mdnes,  Vol.  XIX,  1913,  PART  II,  p.  186. 


~ -J      Wagon  road  to  Gowganda  lake. 


I  Ice  house 
3-3-4-16  Sleep  camps 
5  Pump  house 

6-7  Root  and  storehouse 

8  Stable 

9  Office 

10  Supply  warehouse 

II  Compressor 

12  Boilerhouse 

13  Concentrator 

14  Blacksmith  shop 

15  Oil  house 


Plan  showing  vein  system  at  Reeve-Dobie  mine,  reproduced  from  mine  plan  furnished  by  the  company.  The  principal  workings  are  on  the    NE-SW  veins  in  the  southeasterly  part  of  the  property. 
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was  also  being  run  towards  a  vein  with  strike  N.  60  degs.  W.  which  crosses  from  the 
Bartlett  property.  A  50-foot  shaft  had  also  been  sunk  just  south  of  the  north  boundary 
line,  on  a  vein  parallel  to  the  one  just  mentioned.  The  material  on  the  dump  consists  of 
diabase,  with  aplite  and  calcite.  Native  silver  and  argentite  occur  in  some  of  the  vein 
material.  Part  of  the  vein  about  one  inch  in  width  consists  of  crystallized  epidote  and 
quartz  carrying  silver  and  argentite. 

Columnar  structure  is  quite  pronounced  in  the  diabase,  and  along  the  joints  veins 
have  been  formed,  suggesting  the  filling  of  cooling  cracks.  Some  of  the  country  rock  is 
quite  reddish  and  coarse-grained,  and  traceable  into  the  dark  grey  diabase.  Much  of  the 
reddish  rock  adjoining  the  veins  is  greatly  stained  with  cobalt  and  nickel  bloom. 

Van  Hise  Township 

Alpine  (Camey-Thompson) .  — The  property  of  the  Alpine  Silver  Mines 
is  situated  in  the  west  part  of  Van  Hise  township  to  the  northwest  of 
Spawning  lake.  Here  there  is  a  north-south  ridge  of  diabase  about  2i/o 
miles  in  length,  reaching  an  elevation  of  200  feet  above  the  surrounding 
plain  which  consists  of  sediments  of  the  Cobalt  series  overlain  in  part  by 
sand  and  gravel. 

A  series  of  aplitic  veins  was  discovered  on  the  diabase  ridge,  along 
which  a  great  amount  of  trenching  accompanied  by  the  sinking  of  shallow 
pits  and  two  shafts  to  moderate  depts,  has  been  done.  Associated  with 
the  aplite  dikes  are  lenses  and  veinlets  of  calcite  which  occur  in  different 
parts  of  the  dikes,  as  shown  along  the  surface.  Most  of  the  work  has 
been  done  on  claim  H.  R.  458.  The  aplite  dikes  vary  from  about  6  inches 
to  one  foot  in  width. 

A  northerly  trench  is  along  an  aplite  dike  for  140  feet,  showing  vein- 
lets  of  calcite,  and  aplite  impregnated  with  calcite,  with  frequent  occur- 
rences of  native  silver.  Along  one  streak  the  calcite  is  two  inches  in  width 
on  the  north  wall  of  the  dike,  which  strikes  N.  83  degs.  W. 

A  second  aplite  dike  has  been  followed  for  450  feet  by  means  of 
crenches.  It  has  a  strike  of  N.  20  degs.  E.  for  120  feet  at  the  northerly 
end,  and  a  strike  of  N.  60  degs.  E.  for  the  southerly  portion,  while  the  dip 
is  80  degs.  W.  The  best  surface  showings  occur  north  of  the  30-foot  shaft. 
Some  rich  nuggety  silver  ore  was  taken  from  an  open-cut  just  north  of 
this  shaft.  The  matrix  is  also  aplite,  with  lenticular  calcite  structures. 
A  third  dike  occurs  at  the  southwest  end  of  the  second  dike,  and  has  been 
followed  for  300  feet.  Just  south  of  the  intersection  of  the  dikes  there  is 
some  high-grade  ore. 

A  tunnel  575  feet  in  length  has  been  driven  from  the  base  of  the  hill 
westward  to  intersect  the  first  dike  at  a  depth  of  about  170  feet.  The 
aplite  dike  was  drifted  on  undergi'ound  for  80  feet  before  work  was  dis- 
continued. 

A  shaft  was  sunk  on  another  aplite  dike  with  NW-SE  strike  to  a 
depth  of  29  feet. 

The  diabase  sill  has  been  fractured  with  the  formation  of  intersect- 
ing aplite  dikes,  along  which  segregations  of  calcite  carrying  native  silver 
have  been  formed  at  several  points  on  the  dikes. 

The  columnar  jointing  planes  exposed  in  the  long  tunnel  would  sug- 
gest that  the  diabase  is  in  the  form  of  a  sill  rising  from  the  east. 

A  power  plant  consisting  of  a  60-h.p.  boiler  and  3-drill  compressor 
was  installed  recently  and  exploration  will  be  carried  on  in  1921. 

E.  J.  Thompson  is  superintendent. 
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II edlund.— During  1920,  L.  0.  Hedlund  was  prospecting  T.  C.  141 
and  an  adjacent  claim  to  the  east,  situated  a  mile  and  a  half  north  of 
the  northwest  arm  of  Gowganda  lake.  These  claims  are  around  what  was 
formerly  known  as  McLaughlin  lake,  but  which  has  been  drained  by  the 
blasting  of  a  rock  ledge  at  its  lower  end  in  aid  of  the  waterpower  supply 
of  Gowganda  lake,  the  lake  now  being  represented  by  a  marsh.  Consider- 
able work  was  done  on  the  west  side  of  the  marsh  in  the  sill  diabase,  and 
also  on  the  easterly  side,  in  a  dike  of  diabase  which  intrudes  the  conglom- 
erate. The  best  results  were  obtained  west  of  the  marsh,  where  there  are 
quartz  veins  showing  some  native  silver.  A  shaft  has  been  sunk  to  a 
depth  of  ten  feet  at  the  junction  of  a  quartz  vein  two  to  three  inches  in 
width  with  strike  NE.-SW.,  and  narrow  transverse  stringers  of  aplite. 
The  quartz  vein  with  offsets  has  been  traced  southwesterly  several  hun- 
dred feet.  It  has  a  banded  structure  showing  scales  of  native  silver  in  the 
white  quartz,  together  with  copper  pyrites,  galena  and  a  little  niccolite 
at  the  shaft.  A  little  cobalt  bloom  was  also  seen  in  the  narrow  veins  near 
the  shaft.  The  transverse  veins  at  the  shaft  also  show  a  little  native  silver 
in  the  aplite. 

The  sill  diabase  outcrops  at  a  few  places  in  the  marsh,  but  was  not 
observed  in  contact  with  the  older  rocks  that  occur  to  the  east  of  the 
marsh.  On  the  west  side  of  claim,  T.  C.  141,  the  diabase  underlies  the 
conglomerate  at  a  high  angle. 

Charters  Townships 

Oarvey. — The  Garvey  claim,  E.  D.  123i/2»  situated  west  of  the  Mont- 
real river,  in  the  south  part  of  Charters  township,  was  being  prospected 
during  the  summer  of  1920  by  the  Garvey  Bros.  A  number  of  veins  were 
discovered  on  a  knoll  of  diabase  near  the  west  line  of  the  property. 

The  veins  vary  greatly  in  strike,  and  are  more  or  less  connected  as 
revealed  by  the  trenching.  The  vein  in  which  most  silver  was  noted  is 
about  an  inch  to  two  inches  in  width,  strikes  N  60  degs.  E  and  was  traced 
for  125  feet.  In  part  of  the  distance  there  is  an  open  fissure,  but  toward 
ihe  easterly  end  of  the  trench,  for  a  distance  of  30  feet,  there  are  show- 
ings of  high-grade  ore,  consisting  of  silver  and  smaltite,  some  of  the  silver 
being  in  the  black  decomposition  products  of  cobalt  and  nickel  minerals. 
A  second  vein,  13  feet  northwest,  strikes  N  48  degs.  E  and  contains  aplite 
six  inches  wide  together  with  calcite.  Fragments  of  the  aplite  show 
scales  of  native  silver.  Cobalt  bloom  can  be  seen  along  the  walls  of  sev- 
eral other  veins,  represented  by  open  fissures  for  six  inches  or  more.  The 
discoveries  having  been  so  recently  made,  practically  no  work  has  been 
done  beyond  trenching,  so  that  more  time  will  be  required  to  prove  their 
economic  value.  The  greatly  fractured  diabase  knoll  affords  a  promising 
location  for  considerable  exploratory  work. 

/[(lines. — The  Haines  claim,  H.  R.  439,  is  in  Charters  township,  one- 
half  a  mile  south  of  the  Garvey  claim  and  near  the  south  boundary  of  the 
township.  Some  work  w^as  being  done  in  a  shaft  on  a  vein  which  strikes 
N  45  degs.  E.  The  shaft  was  down  11  feet,  and  for  six  feet  from  the  sur- 
face showed  a  lens  of  calcite  carrying  some  silver  and  smaltite,  while  at 
the  bottom  of  the  shaft  there  is  a  thin  seam  of  calcite, 

Work  was  also  done  by  the  same  interests  on  claim  G.  G.  2608  in 
Donovan  township,  where  a  shallow  shaft  has  been  sunk  on  a  calcite  vein 
from  an  inch  to  two  and  a  half  inches  in  width  with  a  strike  N  62  degs.  E. 
The  vein  carries  disseminated  smaltite,  niccolite,  chloanthite  and  some 
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native  silver.  The  rock  is  a  coarse-grained  diabase  shov^ing  some  reddish 
granophyric  interstices  of  quartz  and  feldspar. 

Leith  Township 

Hudson  Bay. — This  property  is  in  the  southeast  part  of  Leith  town- 
ship, and  includes  mining  claims  H.  S.  695,  696,  and  716.  It  was  operated 
from  1910  to  1913,  but  has  since  been  idle.  Two  shafts  were  sunk  on 
silver-bearing  veins  on  claim  H.  S.  716  and  one  shaft  on  claim  H.  S.  696. 
When  visited  in  1920  some  of  the  veins  could  be  seen  at  the  shafts  near 
the  surface,  while  some  heavy  smaltite  silver-bearing  ore  was  picked  up 
on  the  dump.  It  is  reported  that  about  six  tons  of  silver  ore  were  taken 
from  the  workings,  chiefly  from  shaft  No.  2. 

At  No.  1  shaft,  which  was  sunk  94  feet  with  a  drift  of  128  feet,  there 
is  a  strong  calcite  vein  7  inches  in  width  in  addition  to  some  narrow 
stringers.  Some  massive  smaltite,  20  inches  in  width,  is  reported  from 
the  open-cut. 

No.  2  shaft  was  sunk  110  feet  with  drifting  of  274  feet.  The  vein 
showed  near  the  collar  of  the  shaft  a  width  of  two  inches  with  a  dip  vf 
80  degs.  NW. 

No.  3  shaft  was  sunk  214  feet  with  drifting  amounting  to  362  feet  on 
the  76-foot  level,  and  359  feet  of  drifting  and  cross-cutting  on  the  second 
level.  The  vein  in  shaft  No.  3  is  reported  to  be  from  one  inch  to  four 
inches  wide,  and  in  places  to  carry  high  values  in  silver.  Four  veins  were 
met  with  in  drifting,  two  of  them  showing  native  silver. 

It  is  expected  that  this  property  will  be  reopened  w^hen  conditions  of 
mining  and  transportation  are  improved. 

Silverado. — The  Silverado  Mining  Company  is  operating  a  group  of 
14  claims  located  in  the  southeast  part  of  Leith  township  and  the  south- 
west part  of  Charters  township,  most  of  the  claims  being  in  Leith.  The 
property  is  adjacent  to  the  Hudson  Bay  mine.  Most  of  the  exploratory 
work  has  been  done  on  claim  H.  S.  693,  where  several  veins  have  been 
located.  Nos.  1,  2  and  3  veins  have  a  general  N-S  strike.  Some  trench- 
ing and  shallow  pits  have  been  made  on  these  veins,  indicating  the  occur- 
rence of  smaltite,  niccolite,  copper  pyrites,  aplite  and  calcite.  Native 
silver  was  found  in  No.  1  vein,  and  also  in  No.  4  vein,  which  strikes  more 
nearly  east  and  west.  Some  very  high-grade  silver  ore  an  inch  in  width 
was  obtained  from  a  pit  on  No.  4  vein. 

A  shaft  has  been  sunk  on  No.  3  vein  to  a  depth  of  100  feet,  and  a 
drift  to  the  north  and  a  cross-cut  to  the  southwest  were  begun  to  inter- 
sect veins  that  outcrop  at  the  surface. 

The  veins  are  in  the  Nipissing  diabase,  with  which  conglomerate  and 
quartzite  of  the  Cobalt  series  form  the  contact.  On  claim  G.  G.  4149  the 
sedimentary  rock  adjacent  to  the  diabase  has  been  altered  to  adinole, 
showing  rounded  spots.    The  top  of  the  sill  is  exposed  in  the  locality. 

The  plant  consists  of  an  125-h.p.  return  tubular  boiler,  a  7-drill  com- 
pressor, hoist  and  pumps.  A  saw-mill  has  also  been  erected  to  prepare 
lumber  for  the  mine  buildings. 

Donovan  Township 

Diiggan.— Some  work  was  done  on  claims  H.  R.  720,  and  T.  C.  418 
during  part  of  1920  by  Howard  Duggan.  These  claims  are  along  the  east 
branch  of  the  Montreal  river  in  Donovan  township.  Veins  were  discov- 
ered bv  earlier  stakers  in  1909,  and  in  succeeding  years  considerable 
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prospecting  was  carried  on  bj'  means  of  trenches  and  open-cuts.  On 
claim  H.  R.  720  there  is  a  calcite  vein  three  inches  in  width  with  strike 
N.  71  degs.  W.,  that  has  been  traced  for  about  400  feet  on  the  claim  and 
on  adjacent  claim  to  the  northwest  for  200  feet.  A  little  native  silver, 
smaltite  and  niccolite  were  found  in  places  in  the  calcite.  A  pit  10  feet 
deep  was  sunk  on  the  vein  150  feet  east  of  No.  4  post.  Just  west  of  the  pit 
is  another  vein,  three  inches  in  width,  showing  calcite  with  a  little  smal- 
tite, crossing  the  longer  vein. 

Two  veins  of  calcite  carrying  bloom  and  copper  pyrites  occur  in  the 
northwest  part  of  claim  T.  C.  418. 

Wilder. — Claims  G.  G.  3541  and  3542  ,  located  in  Donovan  township, 
a  quarter  of  a  mile  east  of  Collins  lake,  were  explored  by  Frank  Wilder 
during  part  of  1920.  An  open-cut  28  feet  long  and  nearly  five  feet  deep 
was  made  along  a  calcite  vein  varying  in  width  from  half  an  inch  to  two 
inches,  and  in  strike  from  N.  65  degs.  E,  to  N.  45  degs.  E.  A  few  segrega- 
tions of  native  silver  and  smaltite  together  with  some  niccolite  in  one 
place  occur  in  the  calcite  vein.  Two  branch  veins,  one  two  inches  wide 
and  the  other  from  one  inch  and  a  half  to  four  inches  wide,  are  shown 
near  the  southwest  end  of  the  open-cut.  Two  of  the  showings  of  silver  are 
near  the  intersections  with  the  main  vein.  Seven  feet  north  of  the  east 
end  of  the  cut  on  the  main  vein  a  second  vein,  varying  in  width  up  to  two 
inches,  has  been  followed  northeasterly  for  175  feet.  The  wall  rock  of  the 
veins  is  Nipissing  diabase. 

Morel  Township 

B/.s/? op.— During  part  of  1920  Wm.  Shields  carried  on  exploratory 
work  on  claim  L.  O.  305  lying  to  the  northwest  of  Bloom  lake.  A  vein 
with  east-west  strike  and  varying  in  width  up  to  six  inches,  was  trenched 
for  several  hundred  feet.  The  vein  filling  is  calcite  which  carries  in 
places  smaltite,  together  with  some  massive  bornite  and  native  silver. 
The  wall  rock  is  Nipissing  diabase.  The  shaft  was  sunk  to  a  depth  of  50 
feet. 

Corkill  Township 

The  township  of  Corkill  came  into  prominence  after  the  discovery  of 
native  silver  on  the  Kell  claims,  G.  G.  3786,  3449,  about  12  miles  south- 
eastward from  Gowganda.  The  locality  is  reached  by  a  wagon  road  which 
leaves  the  main  Elk  Lake-Gowganda  road  about  one-half  a  mile  west  of 
Long  Point  lake.  From  Gowganda  a  canoe  route  up  the  east  branch  of 
the  Montreal  river  to  the  lower  end  of  the  third  portage  can  be  used. 
From  here  there  is  a  trail  eastward  by  way  of  Steele  lake  and  partly  fol- 
lowing the  south  boundary  of  Charters  township  to  Corkill  township. 

Corkill  is  largely  covered  with  sand  and  gravel  deposits  of  glacial 
origin,  occurring  in  plains  and  gently  rolling  ridges.  The  township  con- 
tains a  number  of  spring  lakes,  the  largest  of  which  is  Lady  Isabel,  locally 
called  Beauty  lake.  This  lake  has  beautifully  clear  water,  has  no  sur- 
face outlet,  and  abounds  in  lake  trout.  Brook  trout  are  found  in  several 
.spring  creeks  in  the  area  south  of  Long  Point  lake. 

Geology 

Several  ridges  of  Nipissing  diabase  and  Animikie  quartzite  outcrop 
through  the  drift.  Of  these  the  ridges  of  diabase  form  the  chief  topo- 
graphical features,  reaching  in  places  250  feet  above  the  plain. 
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Diabase. — The  diabase  ridge  in  the  southwest  corner  of  the  township 
was  examined  closely.  Its  structure  is  that  of  a  highly  inclined  sill 
rather  than  a  dike.  The  normal  quartz  diabase  is  dark  grey,  but  in  a  few 
places  was  found  to  contain  dark  red  spots  which  are  chiefly  acid  plagio- 
clase  (albite)  showing  some  diflferentiation  not  recognized  in  dikes. 
Microscopically,  the  rock  has  an  ophitic  texture,  the  laths  of  feldspar 
being  partly  altered  to  saussurite,  and  the  augite  partly  to  chlorite. 
Micrographic  intergrowths  of  quartz  and  red  plagioclase  occur  abund- 
antly in  the  interstices  of  the  specimen  examined.  The  diabase  resembhs 
that  of  Gowganda,  Elk  lake  and  elsewhere,  and  is  clearly  in  the  form  of  a 
sill.  An  excellent  contact  of  the  overlying  diabase  and  the  quartzite 
occurs  on  the  line  between  claims  G.  G.  4247  and  4326.  The  contact  is 
well  up  the  east  side  of  a  steep  ridge  that  overlooks  Shack  lake  and  dips 
westerly  at  55  degs. 

QnartzHe. — Quartzite  of  varied  grain  and  colour  is  the  only  sedi- 
mentary rock  found  in  the  area  near  the  silver  discoveries.  In  this  re- 
spect this  area  resembles  Cane  and  Auld  townships  and  the  silver  area 
near  Maple  Mountain. 

Discovery  of  Silver. — Claims  were  staked  as  early  as  1909,  but  little 
work  was  done  until  several  years  later.  The  discovery  made  by  Hugh 
Kell  and  associates  was  of  native  silver  in  veins  on  a  narrow  diabase 
ridge  on  G.  G.  3786  in  the  southwest  part  of  the  township.  The  first  find 
was  made  in  a  number  of  loose  fragments  of  diabase  carrying  sections  of 
a  calcite  vein.  Further  exploration  resulted  in  the  finding  of  native  silver 
in  place  at  points  along  the  easterly  side  of  the  ridge.  Here  there  is  a 
main  fracture  that  roughly  parallels  the  contact  with  the  quartzite,  dip- 
ping 55  degs.  to  60  degs.  westward.  What  appears  to  be  the  same  fract- 
ure zone  has  been  located  by  means  of  trenches  and  pits  at  intervals  over 
several  claims.  The  main  fracture  varies  up  to  18  inches  in  width.  The 
principal  constituents  are  calcite  and  quartz,  carrying  angular  fragments 
of  diabase  and  showing  cobalt  bloom  in  places  along  the  surface.  There 
are  also  roughly  parallel  veinlets  of  quartz  and  calcite,  mostly  on  the 
footwall  side  of  the  main  fracture,  as  well  as  subsidiary  veins  that  run 
diagonally  from  the  main  fracture.  In  some  of  these  latter  high-grade 
silver  ore  was  discovered. 

Exploration  of  Kell  Claims. — The  property  was  optioned  during 
1919-20  to  J.  G.  Smith,  ex-Governor  of  Vermont.  Well-constructed  camp 
buildings  and  a  steam  power-plant  were  built  on  claims  lying  to  the  east 
of  those  carrying  the  silver-bearing  veins.  The  steam  plant  consists  of 
an  80-h.p.  boiler,  a  4-drill  Ingersoil-Rand  compressor  and  a  6  by  8-inch 
Jenckes  hoisting  engine.  An  inclined  shaft,  58  degs.,  was  sunk  on  the 
main  fracture  to  a  depth  of  104  feet,  and  275  feet  of  drifting  on  the  54- 
foot  level  and  about  50  feet  on  the  lOO-fcot  level  accomplished.  A  raise 
was  also  made  from  the  54-foot  level  to  an  outcrop  of  high-grade  ore  25 
feet  south  of  the  shaft.  The  diabase  aiong  the  footwall  in  the  shaft 
showed  some  native  silver  to  the  100-foot  level,  and  a  little  silver  was 
encountered  in  the  drift  on  the  54-ioot  level  to  the  south  of  the  shaft. 

A  small  shipment  of  ore,  1,584  lbs.,  containing  1,620.9  oz.  of  silver, 
was  made  from  an  open-cut  south  of  the  shaft,  together  with  a  few  bags 
from  an  open  cut  700  feet  north  of  the  shaft.  A  number  of  prospecting 
pits  have  been  sunk  along  the  main  fracture.  From  one  of  these,  200  feet 
south  of  the  shaft,  good  specimens  of  the  rare  nickel  sulphide,  millerite, 
were  obtained.  An  assemblage  of  minerals,  including  argentite,  smaltite, 
niccolite,  millerite,  together  with  small  quantities  of  magnetite,  specu- 
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larite  and  pyrrhotite,  have  been  obtained  from  the  calcite-quartz  veins. 
The  presence  of  the  last  three  minerals  indicates  a  high  temperature  of 
formation  of  the  veins.  Most  of  the  ore  shipped  consisted  of  white  cal- 
cite  with  native  silver  in  scales,  together  with  some  argentite.  Some 
heavy  smaltite  with  native  silver  was  obtained  from  an  open  cut  north  of 
the  shaft.  Work  had  been  discontinued  for  two  months  when  the  pro- 
perty was  visited  in  July,  1920,  so  that  only  the  surface  conditions  could 
be  studied.  From  information  obtained  and  an  examination  of  the  sur- 
face, it  was  judged  that  the  narrow  subsidiary  calcite  veins  on  the  foot- 
wall  side  of  the  main  fracture  afford  the  most  promise  for  high-grade 
silver  ore. 
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Kill  {(!.  C.  4U4  (01(1  ,^/;?.7).— Mining  claims  G.  G.  4124  and  4125,  along  the 
west  shore  of  Lady  Isabel  lake,  belong  to  Hugh  Kell.  The  rock  here  is 
diabase,  occurring  as  a  N.W.  and  S.  E.  ridge  outcropping  through  the 
drift.  Unlike  the  fracture  on  the  Kell  claims  previously  described,  the 
veins  are  transverse  to  the  long  axis  of  the  diabase  outcrop.  They  are 
largely  of  quartz  with  a  ribboned  structure.  Calcite  lenses  occur  with 
the  quartz  veins.  Small  particles  of  galena  and  copper  pyrites  are  fre- 
quently seen.  A  little  native  silver  occurs  in  the  quartz  and  as  scales  in 
the  diabase.  A  series  of  veins  averaging  one  to  three  inches  in  width 
occur  along  the  easterly  base  of  the  diabase  ridge  running  back  over  the 
hill.  At  one  place  there  are  three  in  a  width  of  15  inches.  A  few  shallow 
pits  have  been  sunk  on  several  veins,  but  many  of  the  veins  are  unpros- 
pected. 

South  Bay  Power  Company 

A  hydro-electric  power  plant  has  been  installed  by  the  South  Bay 
Power  Company  at  the  outlet  of  Hangingstone  lake,  where  it  discharges 
into  Gowganda  lake.  The  natural  head  is  58  feet,  but  by  means  of  a  dam 
this  has  been  raised  to  69  feet,  4  inches.  The  flume  is  450  feet  in  length, 
most  of  the  fall  being  near  Gowganda  lake.  The  drainage  area  of  Hang- 
ingstone lake  is  approximately  39  square  miles,  and  the  present  plant  is 
a  250-horsepower  installation. 


li 
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II.— AULD  AND  CANE  TOWNSHIPS 

Bv  A,  G.  Burrows 


Location 


The  townships  of  Auld  and  Cane  are  in  the  district  of  Timiskaming: 
about  20  miles  northwest  of  Cobalt.  The  Montreal  river  flows  diagonally 
across  Auld,  so  that  about  half  the  township  is  in  the  Timagami  Forest 
Reserve.  Cane  lies  directly  north  of  Auld,  and  the  Elk  Lake  Branch  of 
the  Temiskaming  and  Northern  Ontario  railway  traverses  the  northerly 
part  of  the  township. 

Means  of  Access 

The  mineral  area  is  connected  by  a  wagon  road,  about  six  miles  in 
length,  with  Kenabeek  station,  situated  in  Henwood  township.  The 
southerly  part  of  the  area  is  readily  reached  from  Latchford  by  gaso- 
line launch  to  Indian  lake,  from  which  there  is  a  mile  portage  to  Lepha 
lake.    From  Lepha  lake  there  is  a  good  trail  to  the  Triangle  silver  mines. 

Topography 

The  prominent  feature  of  the  area  is  the  winding  diabase  ridge  that, 
in  places,  is  150  feet  higher  than  the  plain.  The  easterly  part  of  Auld 
and  a  part  of  the  south  portion  of  Cane  are  quite  rugged  and  rocky. 
Most  of  Cane  has  been  taken  up  as  farm  land,  the  greater  part  of  the 
township  being  suitable  for  agriculture.  The  country,  except  where 
cleared,  burned  or  lumbered  over,  is  well  timbered  with  spruce,  jack  pine 
and  other  soft  woods.  Large  quantities  of  spruce  have  been  shipped  as 
pulpwood. 

Geology 

Two  geological  series  are  found  in  the  area,  namely,  quartzite 
together  with  some  slate-like  greywacko  of  the  Animikie  age,  and  quartz- 
diabase  of  Nipissing  (Keweenawan)  age. 

Animikie — The  Animikie  consists  chiefly  of  quartzite,  which  is  found 
so  abundantly  in  the  Montreal  river  district.  It  resembles  the  quartzite 
known  as  the  Lorrain  quartzite  near  lake  Timiskaming,  at  Maple  moun- 
tain and  elsewhere.  These  rocks  occur  in  thick  beds  usually  with  low  dip. 
They  are  of  greyish,  greenish  and  reddish  colour,  and  sometimes  show 
some  rounded  quartz  pebbles. 

A  small  quantity  of  slate-like  greywackr  occurs  in  the  southeast  part 
of  Auld,  near  the  Montreal  river. 

Nipissing  Diabase. — The  quartzite  is  intruded  by  sill  diabase  which 
for  the  greater  part  occurs  as  a  long,  narrow  ridge  with  a  general  north 
and  south  strike.  Several  contacts  were  observed  in  the  field,  which  indi- 
cated that  the  diabase  rises  toward  the  west  and  dips  under  the  quartzite 
toward  the  east.  Several  contacts  were  observed  on  the  northeast  quarter 
of  the  north  half  of  lot  3  in  the  first  concession  of  Cane,  showing  the 
upper  contact  of  the  sill,  and  with  dip  varying  from  horizontal  to  45 
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degs.  S.E.  Other  hanging-wall  contacts  were  found  to  the  southeast  of 
the  small  lake  in  the  north  half  of  lot  3  in  the  sixth  concession  of  Auld. 
Footwall  contacts,  showing  the  bottom  of  the  sill  resting  on  quartzite, 
are  exposed  just  southeast  of  Anderson  lake,  and  a  quarter  of  a  mile 
north  of  the  northwest  bay  of  Lepha  lake. 

An  irregular  area  of  diabase  also  occurs  in  the  first  concession,  lot 
8,  of  Cane,  the  relationship  of  which  to  the  quartzite  was  not  observed. 

The  diabase  is  mostly  of  the  dark-grey  variety,  but  shows  in  places 
some  red  phases.  Occasionally  some  red  spots  of  intergrown  acid  plagio- 
clase  and  quartz  are  conspicuous  in  the  dark-grey  normal  diabase. 

Numerous  dikes  of  red  aplite,  up  to  about  two  feet  in  width,  are 
found  here  and  there  throughout  the  diabase.  These  dikes  are  frequently 
associated  with  the  cobalt,  nickel  and  silver  ores.  A  few  unimportant 
diabase  dikes  intrude  the  quartzite. 

Veins 

There  are  a  number  of  veins  of  calcite  and  dikes  of  aplite  that  are 
silver-bearing.  They  occur  toward  the  hanging-wall  side,  or  upper  part, 
of  the  diabase  sill.  The  main  outcrop  of  diabase  is  a  long  narrow  section 
of  a  sill  extending  in  a  general  north  and  south  direction.  The  veins  of 
calcite  and  dikes  of  aplite  are  approximately  at  right  angles  to  the  con- 
tact of  the  sill  with  the  overlying  quartzite,  consequently  the  strike 
approaches  east  and  west.  A  number  of  properties  have  been  located  on 
the  diabase  ridge,  and  the  exploration  of  those  along  the  easterly  side  has 
shown  silver-bearing  veins  of  promise. 

Generally  where  an  aplite  dike  is  mineralized,  it  is  accompanied  by 
calcite  and  quartz  veinlets,  either  irregularly  in  the  dike  or  parallel  to  it. 
Veins  in  which  aplite,  quartz  and  calcite  occur  are  more  numerous  than 
the  ordinary  silver-bearing  calcite  veins.  The  silver-bearing  aplite  dikes 
vary  in  width  from  an  inch  to  18  inches.  The  aplite  is  a  differentiation 
from  the  diabase  magma,  sometimes  occurring  in  dikes  with  well-defined 
walls.  Again,  the  aplite  may  grade  into  the  normal  dark  diabase  and 
still  have  a  dike-like  structure,  suggesting  a  segregation  from  the  diabase 
magma  in  the  process  of  cooling  with  consequent  shrinkage,  the  more 
acid  portion  of  the  aplite  being  near  the  centre  of  the  dike. 

The  quartz  in  the  veins  is  later  than  the  aplite,  and  the  calcite  the 
latest  gangue  mineral.  Frequently  there  is  a  narrow  band  of  quartz  be- 
tween the  diabase,  or  aplite,  and  the  calcite. 

The  smaltite  usually  accompanies  the  calcite,  and  native  silver  may 
occur  as  masses  in  the  smaltite  and  calcite,  or  as  sheets  and  scales  in  the 
quartz,  aplite  and  diabase.  Where  veins  of  calcite  occur  in  diabase  or 
aplite,  one  portion  may  be  replaced  over  its  width  with  massive  smaltite 
and  silver,  and  thus  show  bunches  or  small  shoots  of  high-grade  along  the 
vein,  with  adjacent  parts  containing  little  or  no  smaltite  or  silver. 

Properties 

Cane. — The  Cane  Silver  Mines  comprise  three  mining  claims,  M.  R. 
5277,  5251,  5276,  in  lot  2  in  the  second  concession  of  Cane  township.  They 
are  situated  along  the  narrow  ridge  of  diabase  that  extends  from  Auld 
to  Cane. 

A  number  of  silver-bearing  veins  occur  along  the  easterly  side  of  the 
diabase  ridge  in  proximity  to  the  overlying  quartzite,  consequently  they 
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are  in  the  upper  part  of  the  diabase  sill.  They  are  approximately  at  right 
angles  to  the  contact,  varying  in  strike  from  N.  70  degs.  E.  to  S.  70  degs. 
E.  Eight  veins  have  been  located  and  work  was  being  done  on  three  of 
them  in  the  fall  of  1920.  Open  cuts  were  made  on  veins  Nos.  1,  2  and  8, 
and  ore  has  been  bagged  from  each  of  these.  No.  1  was  traced  for  175 
feet,  with  strike  N.  70  degs.  E.  and  dip  80  degs.  N.,  extending  westward 
across  the  boundary  to  the  next  claim.  This  vein  is  aplitic  in  character, 
showing  lenses  of  calcite,  smaltite,  niccolite  and  silver  and  some  bismuth, 
varying  in  width  up  to  four  inches.  There  are  also  branching  veins,  in 
one  place  three  in  a  width  of  four  feet.  There  is  also  some  leaf  silver  in 
the  diabase  along  the  veins.  One  lens  of  high-grade  ore  that  was  mined 
was  about  three  feet  long,  carrying  massive  smaltite  studded  with  native 
silver.  A  sample  of  high-grade  ore  has  the  following  partial  composi- 
tion: Co.— 19.29;  Ni.— 3.67;  As.— 46.44  per  cent. 

An  open-cut  was  made  on  No.  2  vein  which  contains  two  leads  about 
two  feet  apart.  Aplite  is  also  the  chief  gangue  of  these  veins,  one  show- 
ing a  width  of  two  to  three  inches,  with  streaks  of  high-grade  silver  ore 
about  i/j.-inch  to  y^-inch  thick,  and  forming  a  rib-like  structure  in  the 
aplite.  At  times  the  high-grade  ore  runs  diagonally  across  aplite.  These 
high-grade  streaks  carry  silver,  smaltite  and  calcite.  Some  leaf  silver  is 
also  found  in  the  diabase  near  the  veins. 

No.  8  vein,  on  the  northerly  claim  of  the  group,  is  also  of  aplitic  dike 
character  with  an  average  width,  where  exposed  by  trenching,  of  14 
inches.  One  section  of  the  dike  for  20  feet  shows  an  abundance  of  cobalt 
bloom  on  the  surface.  An  open  cut  was  made  along  this  section,  revealing 
lenses  and  impregnations  of  smaltite  carrying  native  silver.  The  silver- 
bearing  smaltite  occurs  irregularly,  sometimes  along  the  walls  of  the 
dike,  sometimes  running  diagonally  across  the  dike,  and  again  as  rounded 
nodular-like  masses  in  the  aplite.  The  aplite  where  it  contains  smaltite 
and  silver  is  impregnated  with  calcite.  A  shaft  was  sunk  on  this  vein, 
using  hand  steel,  to  a  depth  of  40  feet,  the  vein  maintaining  its  width  with 
ore  similar  to  that  found  at  the  surface.  Work  was  stopped  in  December. 
It  is  expected  that  a  compressor  plant  will  be  installed  at  a  later  date, 
when  mining  will  be  resumed. 

Previous  to  October  1,  1920,  100  sacks  of  ore  weighing  3V2  tons  and 
assaying  402  ounces  of  silver  per  ton,  were  shipped  from  open-cuts  to  the 
Cobalt  Reduction  Company.  One  hundred  sacks  in  addition  were  taken 
from  the  open-cuts  and  shaft  before  work  ceased  for  the  winter. 

J.  J.  Byrne  is  manager  of  the  property. 

Triatujlc. — The  Triangle  Silver  Mines,  situated  in  Auld  township, 
consists  of  1,000  acres,  being  part  of  lots  2  and  3  in  the  fifth  and  sixth 
concessions.  Silver  was  discovered  on  the  group  in  1912,  and  this  discov- 
ery is  described  by  C.  W.  Knight  (1)  as  follows: 

"On  the  Hitchcock  location,  south  half  of  lot  3,  Con.  VI,  there  are  a  number  of 
narrow  east  and  west  veins,  in  some  of  which  native  silver  with  some  smaltite  and 
bloom  have  been  found.  The  wall  rock  of  the  veins  is  usually  aplitic.  On  the  westerly 
side  of  the  easterly  diabase  ridge  native  silver  occurs  in  fairly  coarse  dentritic  form. 
At  the  northerly  exposure  there  is  coarse-grained  reddish  aplite  which  is  heavily  stained 
with  bloom.  The  aplite  has  more  the  character  of  a  differentiation  of  the  diabase  than 
a  clearly  defined  dike.  At  the  other  exposui^e  where  silver  was  seen,  there  is  a  grey 
aiplite  along  one  perpendicular  surface  ot  which  there  is  native  silver  in  dendritic  form. 

(1)  Ont.  Bur.  Mines,  Vol.  XIX,  1913,  Part  2,  p.  1G8. 
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Veins  were  later  discovered  on  lot  2  lying  to  the  east  and  near  the 
contact  with  the  quartzite.  The  group  of  claims  was  operated  first  as  the 
Kenabeek  Silver  Mines  and  later  re-organized  as  the  Triangle  Silver 
Mines.  On  lot  2  a  tunnel  has  been  driven  westward  on  a  fracture  on  the 
east  side  of  a  high  diabase  ridge.  The  principal  work,  however,  has  been 
on  a  series  of  veins,  the  principal  one  of  which  strikes  N.  66  degs.  E.  and 
dips  80  degs.  S.  A  shaft  has  been  sunk  to  the  132-foot  level,  on  the  dip  of 
the  vein,  and  to  the  182-foot  level  at  a  flatter  angle.  Drifting  and  cross- 
cutting  have  been  done  on  the  two  levels,  most  of  the  work  being  on  the 
upper  level.  A  faulted  zone,  10  feet  to  12  feet  in  width  and  dipping  flatly 
southward,  was  encountered  at  the  first  level. 

The  calcite  veins  on  which  underground  work  was  done  carry  segre- 
gations of  native  silver,  smaltite  and  niccolite.  The  veins  vary  from  an 
inch  to  six  inches  in  width,  while  some  heavy  sheet  silver  is  occasionally 
encountered  in  the  wall  rock.  A  small  quantity  of  ore  has  been  raised 
from  the  mine  but  no  shipments  have  been  made. 

W.  R.  Hitchcock  is  managing  director  and  W.  H.  Jeffrey  is  raine 
manager. 

Shepp. — The  two  principal  claims  of  the  group  are  M.  R.  5279  and 
M.  R.  5286,  lying  just  northeast  of  the  Cane  Silver  Mines.  An  aplite  dike 
8  inches  wide  and  dipping  80  degs.  N.E.  crosses  the  line  between  the  two 
claims;  two  shafts  have  been  sunk  to  moderate  depts  and  some  trenching 
done.  The  southerly  shaft  was  sunk  at  the  junction  of  two  aplite  dikes 
6  inches  and  8  inches  in  width.  The  material  on  the  dump  shows  some 
massive  smaltite,  partly  altered  to  cobalt  bloom,  together  with  a  little 
native  silver.  The  exposure  here  somewhat  resembles  that  at  No.  8  vein 
at  the  Cane  mine.  The  property  had  not  been  worked  recently,  and  the 
shafts  were  filled  with  water. 

Bradley-Donahhon. — The  Bradley-Donaldson  property  includes  the 
south  half  of  lot  5,  con.  IV.,  Auld.  It  is  situated  on  the  west  side  of 
Lepha  lake,  along  the  westerly  shore  of  which  is  a  high  diabase  ridge 
sloping  steeply  to  the  lake.  No  work  has  been  done  in  several  years,  and 
the  camp  buildings  are  dismantled.  A  tunnel  was  run  westward  into  the 
ridge  on  a  calcite  vein  near  the  south  boundary  of  the  property,  and  it  is 
stated  that  some  native  silver  was  obtained  from  the  workings  now  filled 
with  water.  Fragments  from  the  dump  show  a  banded  structure  in  the 
vein,  which  is  composed  chiefly  of  grey  calcite  with  narrow  ribbons  of 
quartz.  The  structure  indicates  a  replacement  type  of  vein  along  a 
fracture  in  the  diabase.  In  this  localtiy  the  diabase  dips  steeply  beneath 
the  quartzite  and  the  workings  are  near  the  upper  contact. 
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SCHREIBER— DUCK  LAKE  AREA 

By  Percy  E.  Hopkins 


Introduction 

This  report  deals  with  the  geology  and  economic  resources  of  an  area  lying  on 
the  north  central  shore  of  Lake  Superior  between  the  Whitesand  and  Black  rivers 
and  northerly  to  Big  Duck  lake,  embracing  approximately  210  square  miles. 
Schreiber,  a  divisional  point  on  the  Canadian  Pacific  Eailway,  is  situated  in  the 
south  central  part  at  4S°50''  north  latitude  and.  87°50'  -west  longitude,  133  miles 
east  of  Port  Arthur. 

Accompanying  this  report  is  a  coloured  geological  map  of  the  area  on  a  scale 
of  one  mile  to  the  inch.  The  water  routes  shown  in  full  line's  on  the  map  were  sur- 
veyed by  micrometer  and  prismatic  compass  and  tied  to  surveyed  mining  claims 
or  to  the  railway.  Townships  referred  to  by  numlbers  84,  85  and  86  have  been  out- 
lined on  the  map,  but  as  yet  are  not  completely  surveyed.  The  rugged  nature  of 
the  country,  the  difficult  canoe  routes,  and  the  absence  of  roads  tended  to  maka  the 
mapping  difficult.  The  geology  and  topography  of  the  area  between  Lynx  and 
Birch  lakes,  Copper  island  and  Rope  lake  were  kindly  furnished  in  advance  of  pub- 
lication by  T.  L.  Tanton  of  the  Geological  Sur^'ey  of  Canada. 

A.  R.  Clark  and  C.  S.  Parsons  acted  as  assistants  during  the  season,  and  ren- 
dered efficient  service.  The  accompanying  sketches  were  drawn  by  P.  A.  Jackson 
and  H.  C.  Smith.  The  writer  wishes  to  express  his  thanks  to  W.  L.  Lonsrworth,  L. 
H.  Estell.  W.  S.  Jackson,  J.  D.  Mudge,  D.  :McQuaig,  and  officials  of  the  Duck  Lake 
Mining  Company  for  assistance  rendered  in  tlie  field  in  various  ways. 

Previous  Work  and  History 

The  area  is  included  in  the  general  geological  map,  ISTo.  964  on  a  scale  of  eight 
miles  to  the  inch,  which  accompanies  W.  H.  Collins'  report  on  the  region  lying 
north  of  Lake  Superior  between  the  Pic  and  Nipigon  rivers.^  In  1914  the 
writer  made  a  preliminary  report-  on  the  Big  Duck  Lake  Area  which  was  accompan- 
ied by  a  coloured  geological  map  on  a  scale  of  two  miles  to  the  inch. 

Among  the  early  stakings  in  the  area  were  the  Martin  locations  Nos.  1  and  2 
on  Schreiber  peninsula,  which  were  surveyed  in  1872  before  the  construction  of 
the  railway.  The  finding  of  gold  on  Victoria  cape,  Jackfish  bay,  led  to  other  dis- 
coveries in  the  area,  namely  the  Empress  in  1895,  the  Otisse  in  1896  and  the 
McKellar  in  1898.  Gold  was  found  at  Big  Duck  lake  in  1906,  but  little  activity 
was  shown  until  spectacular  showings  of  gold  were  found  on  the  IMcQuaig  and 
Sjolander-;McKirdy  properties  in  1914.  In  1919  W.  S.  Jackson  found  narrow 
rich  gold-bearing  quartz  veins  in  the  vicinity  of  the  Otisse,  three  miles  east  of 
Schreiber.  This  resulted  in  miany  claims  being  staked,  and  the  re-opening  of 
the  McKellar.^  The  Zenith  zinc  mine,  although  found  about  1880,  did  not 
ship  ore  until  the  years  1899  to  1901.  A  trial  shipment  of  iron  pyrites  was 
made  from  the  Morley,  near  Schreiber  in  1897.  Por  the  last  ten  years  cobble 
stones  and  pebbles  have  been  picked  from  the  Lake  Superior  beach  near  Jackfish, 
and  sihipped  to  cement  mills  for  grinding  purposes. 

Topography 

The  area  is  practically  all  rock  with  a  few  small  areas  of  sand  and  gravel  in 
the  vicinity  of  Selim,  Schreiber  and  Blue  Jay  stations.  The  shore  line  of  Lake 
Superior  is  on  the  whole  rocky,  frequently  rising  abruptly  for  200  or  300  feet,  as 

1  Geological  Survey  of  Canada.  1909. 

2  Ont.  Bur.   of  Mines  Report.  Vol.  XXIV,   1915,  pp.   9-13. 

3  Now  known  as  the  McKellar-Longworth. 
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on  the  west  side  of  Schreiber  peninsula,  thus  presenting  bokl  and  striking  scenery. 
Inland  the  rocky  hills  attain  a  height  of  800  or  1,000  feet  above  Lake  Su^^erior, 
but  the  rise  is  often  gradual.  Usually  the  Kcewatin  bills  are  higher  than  these 
composed  of  granite.  An  ice  sheet  has  passed  over  the  tops  of  these  high  hills, 
'the  tops  being  polished  and  grooved  and  covered  in  places  by  a  few  feet  of  gravel 
and  an  occasional  large  erratic.    Glacial  rivers  have  apparently  transported  most  of 


Vein  showing  the  southern  part  of  Schirerber.     The  town  is  built 
on  what  appear  to  be  delta  deiposits,  and   is  nearly 
surrounded  by  rocky  ridiges,  200  feet  in  height. 


Gi-avel  terraces  or  old   lake  beaches,  about  one  quarter    of  a  mile  south  of   Schreiber. 


the  material  now  forming  the  lake  beaches  Avhich  can  he  seen  beautifully  at  Selim, 
Terrace  bay  and  east  of  Jackfish  station.  The  gravel  beaches  are  not  derived  from 
the  rocks  'in  place'.  The  sand  and  gravel  deposits  on  which  Schreiber  is  located 
are  apparently  delta  deposits  formofl  from  gravels  brought  doiwn  by  g'lacial  rivers. 
Blue  Jay  laike  may  have  originated  as  a  kettle  lake.  Ccrtuin  of  the  beaches  are 
followed  by  the  railway  right  of  way. 
The  magnetic  and  astronomic  north  are  practically  identical. 


1921 


Schreiber — Duck  Lake  Area 


Timber,  Waterpower,  etc. 

Owin^r  to  the  rugged  and  roeky  ivature  of  the  country  there  is  no  agricultural 
land  wliatever. 

On  the  whole  the  trees  are  small.  However  in  a  few  localities  as  at  Schreil)er 
peninsula,  Mctoria  lake  and  north  of  Blue  Jay  lake  the  sj)ruee,  birch  and  poplar 
have  attained  a  size  of  two  or  three  feet  in  diameter. 

Sj)eckled  trout  and  brook  trout  are  plentiful  in  most  of  the  small  lakes  and 
streams  near  lake  Suiierior.  It  is  reported  that  no  fish  have  ever  been  caught 
in  Big  Duck  lake. 


Gorge  below  90-foot  falls,  Black  river,   near  Schreiber. 

An  excellent  small  power  could  be  developed  on  the  Black  river  directly 
south  of  the  railway  where  the  river  has  a  vertical  drop  of  about  90  feet.  Schreiber 
at  present  is  furnished  with  electricity  generated  by  coal.  Big  Duck  creek  as 
it  leaves  the  lake  by  the  same  name  drops  over  a  fall  of 'about  75  feet,  but  only 
about  50  or  100  horsepower  could  be  developed  owing  to  the  small  volume  of 
water. 

General  Geology 

The  compact  rocks  of  the  area  are  pre-('am])rian.  which  have  been  glaciated. 
They  may  be  classified  according  to  the  following  table,  the  oldest  being  placed 
at  the  bottom. 
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PLEISTOCENE 

Glacial  and  Recent Sand  and  gravel. 

PRE-CAMBRIAN 

Ketweenawax Quartz-diabase,  olivine  diabase  dikes  and  sills. 

Basic  amj'gdaloidal  lavas. 

Conglomerate,  tuff,  red   dolomite  anid  limestone. 

Animikie Black  shale,  iron  formation  and  conglomerate. 

Algoman    (?)    Quartz,     feldspar — and     granite — porphyry,     schistose     in 

places.* 
Hoimblende   and   biotite  granite   and   syenite,   gneissic   in 
places.2 

Pre-Algoman   (?)    Serpentine. 

ICeewatin. Felsite  and  rhyolite  with  suiboridlnate  baisallt  areas. 

Iron  formation. 

Pillow    lavas    ailtered    to    homiblende,    ohloii*ite,    carbonate 
sericifce    schists;    rhyolite,,   aigglomerate,    itu-tf, 
diorite,  horneblendite  and  felsite. 
Grey  igamet,  mica  schists  [Concihiching   (?)]. 

1  The   badly    sieared   porphyries   may   be   of  older  age   than   Algoman. 

2  The  granite  gneisses  near  Birch  and  Rope  lakes  may  he  Laurentian. 

Keewatin 

The  Keewatin  rocks  occupy  a  considerable  portion  of  the  map  area.  In 
this  group  there  are  various  types  of  rocks,  and  they  are  important  since  they 
contain  most  of  the  economic  minerals. 

The  oldest  rocks  in  this  system  are  the  banded  grey  mica  schists,  garnet- 
iferouB  in  places,  which  occur  in  the  vicinity  of  Rope  and  Birch  lakes.  Some- 
what similar  rocks  occur  on  the  railway  2.4  miles  west  of  Schreiber  and  on 
Ansel  lake.  They  appear  to  be  highly  metamorphosed  clastic  rocks  occurring 
near  the  periphery  of  the  Keewatin,  suggesting  that  they  may  be  a  basal  portiion 
of  the  Keewatin — probably  Couchiching  in  age.  In  the  vicinity  of  Loon  lake 
the  rusty-grey,  quartzose  mica  schist  and  the  Keewatin  piillow  lavas  are  inter- 
mixed and  probably  interbanded,  over  a  width  of  a  mile.  The  rocks  are  intruded 
by  numerous  pegmatite  dikes. 

The  main  portion  of  the  Keewatin  is  basic  pillow  lava  which  has  been  highly 
altered  to  hornblende,  chlorite,  carbonate,  sericite  and  other  schists.  Associated 
and  interbcdded  with  these  flow  rocks  in  places  are  rocks  of  an  intermediate 
or  acid  character,  felsite,  tuflPs,  conglomerate  and  iron  formation.  Many  of 
these  rocks  have  been  folded  on  end  and  entirely  altered  to  secondar}"  minerals. 
Pillow  lava  altering  to  serpentine  can  been  seen  on  the  south  end  of  Cook  lake 
and  on  claim  A.L.  54.  The  prevailing  strike  of  the  schist  is  north-70°-east  and 
the  dip  nearly  vertical;  however,  in  the  vicinity  of  Schreiber  the  strikes  vary 
considerably.  At  Victoria  lake,  five  miles  north  of  Schreiber,  narrow  bands  of 
rhyolite,  diorite,  hornblende  schist  land  iron  formation  are  repeatedly  (inter- 
banded as  shown  in  the  section.  A  sample  of  hornblende  schist  retaining  a  faint 
pillow  ¥-tructure  on  the  McQuaig  location  shows  under  the  microscope  about 
60  per  cent,  of  hornblende  partly  altered  to  chlorite  and  replaced  by  quartz  in 
a  fine  groundmass  of  quartz,  sericite,  calcite,  chlorite,  kaolin,  cpidote,  magnetite 
and  pyrite. 

Diorite  occurs  in  considerable  volume  in  the  vicinity  of  the  Zenith  mine 
and  elsewhere.  The  rock  has  'been  Poparate<l  on  m<ap  No.  964  of  the  Geological 
Survey  of  Canada  as  an  eruptive,  and  described  on  page  17  of  the  accompanying 
report  No.  1081,  by  W.  H.  Collins  as  follows:— 
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A  email  area  of  diorite  occurs  on  the  Whitesand  route,  twelve  miles  north  of 
Winston.  The  rock  is  fairly  coarse,  and  rich  in  hornblende,  sometimes  approximat- 
ing to  an  amphibolite.  It  contains  both  brown  and  blue-green  hornblende,  the  latter 
fibrous,  lime  feldspar  in  laths,  sometimes  quartz,  and  commonly  in  the  darker 
varieties  masees   of  pyrite.     The  area  is  less  than  threo  miles  aoroBS. 


North 


mill 


"■    ^^  South 
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Section  across  Keewatin  rooks  exposed  fby  a  trench  on 
mining  claim  T.B.  3575,  five  miles  north  of  Schreiber. 

Diorite  and  amphibolite  were  found  to  occur  in  various  parts  of  the  Big 
Duck  lake  area.  A  coarse  massive  rock  resembling  diorite  and  occurring  along 
the  trail  about  one  and  one-half  miles  north  of  Louise  li^ke,  appears  to  be  a 
basic  phase  of  granite.  Further  north  on  claim  T.B.  3452  the  diorite  beooones 
pegmatitic  in  character.  In  many  parts  of  the  Big  Duck  Lake  area  the  diorite 
and  hornblende  schist  (altered  pillow  lava)  are  so  intermingled  that  it  is  almost 
impossible  to  mlap  the  diorite  separately,  particularly  when  the  latter  has  been 
sheared.  At  Johnson  lake,  near  the  Zenith  location,  T.  L.  Tantnn  found  the 
diorite  to  be  massive  close  to  the  granite,  and  to  be  cut  by  pegmatite  dikes. 

Iron  formation  comprising  narrow  bands  of  chert,  sugary  quartz  and 
magnetite  and  oocasionally  pyrite  and  pyrrhotite  occur  in  several  parts  of  the 
area.  Five  miles  north  of  Schreiber  a  number  of  locations  have  been  staked  out 
on  a  long  narrow  band  of  iron  formation  from  which  low  contents  of  gold  have 
been  obtained.  Considerable  prospecting  for  gold  has  been  done  on  iron  forma- 
tion over  various  parts  of  the  Province,  but  as  yet  has  developed  no  appreciable 
quantity  of  ore.  Narrow  bands  of  grey  limestone  up  to  two  feet  in  thickness  with 
scone  slate  and  greywacke  forfm  part  of  the  formation  at  Schreiber  and  on  the  rail- 
way about  one  mile  to  the  southeast.  These  sediments  at  Schreiber  are  froni  six  to 
eight  chains  in  thickness,  the  strike  being  northwest-isoutheast  and  dip  60  deg. 
to  the  northeast.  On  the  whole  they,  resemble  the  Grenviille  of  Eastern  Ontario. 
Associated  with  the  iron  formation  of  the  Morley,  Jackson  and  Otisse  claims  is 
a  [graphitic  schist.  W.  H,  Collins  refers  to  a  vein  of  impure  graphite  on  Rope 
lake.  Banded  cherts  can  be  seen  on  the  railway  lin  the  first  rock-cut  west  of 
Schreiber  and  at  a   mileage  2.35  west  of  Schreiber. 

A  narrow  band  of  conglomerate  carrying  obscure  pebbles  of  chert,  felsite 
and  grey  granite  porphyry  occurs  on  the  railway  one  mile  west  of  Schreiber. 
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The  sediments,  bounded  on  both  sides  by  pillow  lava,  strike  northwest-southeast, 
dip  50  deg.  northeast,  and  in  many  ways  resemble  the  Timiskaming  conglomerate. 
Felsite  and  rhyolite,  ])ink  to  grey  in  t-olor  and  apparently  contemporaneous 
with  the  iron  formation,  outcrop  in  an  area  of  three  square  miles  directly  to 
the  south  of  Schreiber.  Small  areas  of  basalt  have  been  included  with  the  rock 
in  mapping.  About  380  yards  southeast  of  the  station,  granite  can  be  seen  cutting 
the  felsite.  The  rock  is  usually  fine-grained,  resembling  chert  in  places,  Avhile 
elsewhere  it  has  the  texture  of  fine-grained  granite.  Under  the  microscope  can 
be  seen  occasional  feldspar  and  quartz  phenocrvsts  in  a  fine-grained  mass  of  the 
same  minerals.  In  some  places  the  rock  is  brecciated,  and  in  others,  it  contains 
consideialjle  disseminated   iron  pyrites. 
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,.  .i  Banded  iioii  loriaalion  in  a  aailvvay  cuL  uae  mile  east  of 

Schreiber.     The  darker  bands  are  impure  limestone. 

'  Pre=Algoman? 

Serpenline. — Only  one  outcrop  of  serpentine  was  seen  in  the  area,  namely, 
^  on  the  south  shore  of  Bear  lake.  It  is  clearly  a  dike,  cutting  typical  Keewatin 
.green  schists,  and  is  classed  provisionally  as  pre-Algoman  or  Ilaileyburian,  since 
it  resembles  in  every  way  the  pre-Algoman  serpentines  in  many  parts  of  north- 
eastern Ontario,  The  serpentine  contains  .some  fine-grained  magnetite  and  minute 
vefnlcts  of  asbestos.  Under  the  microscope  some  of  the  ser])entine  has  olivine 
outlines  suggesting  that  it  may  be  altered  periodite. 

Algoman? 

After  the  Keewatin  was  regionally  metamorphosed  it  was  intruded  by  large 
masses  and  dikes  of  granite,  syenite  and  porphyry,  whicli  in  places  enclose  Keewatin 

.  fragments,  and  in  other  parts  undeHie  Animikie  snlinu'iits.  The  granite,  which 
is  usnally  in  sharp  contact  Avith  Keewatin,  is  massive  and  fresh  looking,  resembling 
Algoman  granite.  A  few  .«mall  granite-gneiss  areas,  probably  of  Laurentian  age, 
occur  at  Rope  and  Birch  lakes,  where  thie  rocks  are  intimately  mixed  with  grey 

•  mica  schists.     Neiirly  all  these  acid  plutonic  rocks  are  massive,  pink  to  grey  in 
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colour,  inedium  in  grain  and  of  the  hornblende-biotite  type.  At  Jackllsh  the  rock 
is  red  hornblende  quartz  syenite  containing  fairly  fresh  microcline.  In  going 
westerly  to  Sehredber  the  syeoiite  alternates  with,  and  grades  into,  hornblende- 
biotite  granite  with  feldspars  showing  little  alteration,  the  accessory  minerals 
being  apatite,  sphene,  magnetite  etc. 

Extending  along  the  northern  edge  of  this  granite-syenite  mass  from  Jackfish 
bay  to  Schreiber  peninsula,  are  found  the  chief  gold  deposits  of  the  area.  Gold 
has  also  been  found  at  Victoria  cape  and  Jackfish  station,  the  two  places  where 
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Key  map  stiowiag  the  relationship  of  gold  deposits  to  a  batholitic. 
mass  of  granite  and  syenite  near  Schreiber  and  Jackfish. 


the  Keewatin-granite  south  contact  is  exposed.  In  addition  to  gold,  there  are 
many  other  minerals  occurring  in  veins  in  the  granite  with  a  northwest-southeast 
strike.  Copper  pyrites  and  molybdenite  occur  in  narrow  quartz  veiins  on  R  655, 
R  656  and  R  660.  Fluorite,  specular  hematite  and  chalcedony  are  found  in 
quartz  veins  at  mileage  111.6,  seven  miles  east  of  Schreiber.  A  narrow  vein  of 
barite  and  fluorite  a^ssaying  8  ounces  of  silver  per  ton  can  be  seen  in  a  fault  at 
the  90-foot  falls  near  the  mouth  of  the  Black  river. 
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The  wall  rock  on  the  McKellaT-Longworth  west  vein  on  B.J.  122  is  a  red 
porphyritic  hornblende  syenite^  the  analysis  of  which  is  as  follows: — silica,  59.82 
ferric  oxide,  3.67;  alumina,  16.03';  lime,  4.60;  magnesia,  3.04;  soda,  4.50;  potash, 
1.26;  water  (combined)  2.33;  carbon  dioxide  0.07.    Total,  100.12  per  cent. 

Massive,  porphyritic,  hornblende-biotite  granite,  and  syenite  -nnth  red 
orthoclase  crystals  one  inch  across  occur  along  the  railway  between  Selim  and 
Horn  siding.  The  rock  is  pink  to  deep  red  in  colour,  and  is  cut  by  small  dikes 
of  aplite,  pegmatite  and  porphyry,  proibably  differentiation  phases  of  the  granite- 
syenite  magma.  Small  veins  of  barite  were  noticed  in  the  granite  near  mileage  7 
on  the  railway. 

The  small  exposure  of  grey  hornblende  granite  on  T.B.3576  at  Victoria  lake 
contains  an  abundance  of  disseminated  iron  pyrites. 

Porphyries  of  various  kinds  oecur  in  the  area,  but  they  are  most  prevalent 
in  an  area  of  eight  square  miles  at  Big  Duck  lake.     Here  they  are  dominantly 


Thin  sill  of  diaibase  cutting  Animikie  sediments, 
Winston  /point,   Lake   Superioa*. 

of  the  Vig'ht-grey  quartz  porphyry  type,  and  occur  as  dikes  and  stocks  up  to  a 
third  of  a  mile  in  width.  They  vary  from  the  massive,  slightly  unaltered  type 
to  the  schistose  higlily  altered  variety.  The  much  sheared  calcareous  quartz 
porphyries  may  be  of  an  older  age  than  the  massive  type,  but  they  are  grouped 
together  on  tlie  map.  The  presence  of  so  much  calcitc,  sugary  quartz  and 
pyrite  gives  the  roek  a  voin-like  appearance  as  on  T.B.  2091,  2123  and  3458. 
An  occasional  reddish  quartz-feldspar  porphry  dike  can  be  seen  on  T.B.  3250, 
3324  and  other  claims.  Under  thin  section  the  quartz  porphyry  lis  seen  to  contain 
large  rounded  phenocrysts  of.  quartz,  some  being  hexagonal  in  outline,  with  an 
occcasional  microcline  and  biotite  crystal  set  in  a  micro-crvstalline  ground-mass 
of  quartz,  calcite,  chlorite,  leucoxene,  epidote  and  hornblende  with  some  pyrite. 
The  minute  feldspars  in  the  ground-mass  are  altered  to  sericite  and  other 
materials. 

Fine-grained  quartz  porphyries  or  rliyolites,  schistose  in  places,  occur  with 
the  Keewatin  between  Maude  and  Lvnx  lakes. 
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Xumerous  dikes  of  c^ranite,  granite  porphyry,  feldspar  porphyry-,  aplite, 
pegmatite,  mica  lamprophyre  eix3,— probably  apophyses  from  the  granite — cut 
the  Kcewatin  rock  in  the  vicinity  of  the  Jackson  gold  location  three  miles  east 
of  Schreiber. 

A  quartz  porphyry  dike  intrudes  the  Kccwatin  on  the  Morley  claim,  R.  606. 

Animikie 

Small  erosion  remnants  of  Animikie  conglomerate,  iron  formation  and  black 
.=hale  occur  along  the  shore  of  Lake  Siiperior  between  Winston  point  and  Flint 
bay.^  These  rocks  are  the  only  known  Animikie  representatives  on  the 
north  shore  of  Lake  Superior  east  of  Thunder  Bay,  and  they  may  have  been  saved 
from  complete  erosion  by  a  fault  which  extends  along  the  shore  at  this  place.  The 
rocks  which  are  cut  by  thin  sills  and  dikes  of  diabase,  have  a  total  thickness  of 
about  12  feet  and  dip  from  five  to  ten  degrees  to  the  south.  The  faintly  altered 
sediments  lie  unconformably  on  the  Keewatin  green  schists  and  Algoman  (?) 
red  porphyritic  granite,  notwithstanding  the  fact  that  the  granite  is  in  sharp 
contact  with  the  iron  formation  and  conglomerate,  and  that  no  granite  pebbles 
occur  in  the  latter. 

The  iron  formation  comprises  banded  silica  and  pyrite,  chert,  siderite  and 
taoonite.  The  black  shale  is  oily  in  appearance,  and  contains  thin  layers  and  small 
nodules  of  iron  pyrites.  A  few  small  veins  of  barite,  calcite,  amethyst,  etc.,  cut  the 
formation.  On  the  easterly  Animikie  outcrop  in  Flint  bay,  a  small  float  of  pure 
liematite  was  observed. 

Keweenawan 

The  Keweenawan  comprises  conglomerate,  tuff,  red  dolomite  and  limestone 
(Nipigon  sediments)  conformably  overlain  by  basic  amygdaloidal  lava  flows,  and 
out  by  normal  diabase  and  olivine  diabase  dikes  and  sills.  The  Nipigon  sediments 
and  amygdaloidal  lavas  in  the  map  area  occur  only  on  Copper  island,  the  geology 
of  which  was  kindly  furnished  by  T.  L.  Tanton,  Geological  Survey  of  Canada. 
On  this  island  the  flat-lying  sediments  strike  20  deg.  south  of  east  and  dip  6  deg. 
or  less  south  20  deg.  west.  According  to  Mr.  Tanton,  small  amounts  of  native 
copper  occur  in  veinlets  and  amygdules  in  the  lava  on  the  northwest  shore  of 
the  island.  Diabase  sills  can  be  seen  cutting  the  Animiikie  sediments  on  the 
main  shore,  directly  north  of  Copper  island.  Normal  diabase,  quartz  diabase 
and  olivine  diabase  dikes  are  found  cutting  all  the  other  formations  in  the  area. 
The  dikes  appear  to  be  most  prevalent  on  Schreiber  peninsula,  where  they  have 
a  constant  strike  of  about  25°  south  of  east,  and. dip  vertically  or  plunge  steeply 
about  north  25°  east.  East  of  the  map  sheet  between  the  Black  river  and 
Jackfish  bay  only  a  few  diabase  dikes  were  seen  cutting  the  formation  which  is 
all  granite  and  syenite,  with  the  exception  of  a  little  Keewatin  on  the  south  end 
of  Victoria  cape,  suggesting  that  the  Keweenawan  formation  may  not  have 
extended  this  far  east.  A.  L.  Parsons,  however,  has  mapped  considerable 
Keweenawan  diabase  and  tuffs  on  Slate  island,  7  miles  south  of  Jackson  Station. 
Olivine  diabase  with  a  decomposed  surface  may  l)e  seen  cutting  the  Keewatin 
pillow  lava  on  the  railway  at  mileage  5,  west  of  Schreiber.  A  similar  dike 
cutting  the  granite  occurs  one-half  mile  further  west  on  the  railway.  A  typical 
quartz  diabase  with  beautiful  ophitic  texture  occurs  on  the  three-quarter  mile 
portage  on  Big  Duck  creek..  Under  thin  section  the  quartz  is  seen  to  occur  in 
large  grains  and  also  intergrown  with  the  plagioclase  with  some  augite, 
magnetite,  etc. 

Glacial  Deposits 

Schreiber,  395  feet  above  Lake  Superior,  is  on  a  sand  and  gravel  delta  deposit 
formed  from  material  brought  down  l^y  a  glacial  river.     As  Lake  Warren  receded, 

*  Otherwise  known  as  Collinfrwood  bay. 
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at  least  three  beaches  were  formed  to  the  south  of  the  town,  as  shown  in  the 
illustraition  on  page  2.  Better  presen-ed  and  more  strikin^s:  beaches  occur  at 
,Se[im,  Terrace  bay,  and  east  of  Jackfish.  Many  of  the  ,«:ravel  terraces  on  the 
north  shore  of  Lake  Superior  have  been  studied  by  A.  C.  Lawson.^ 


Lei/e/   of  Lake  Super/ or 
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Profile  of  sand  and  gravel  deposits  at  Terrace  Bay,  after  A.  C.  Lawson,  1891. 


Lake  terraces,  Terrace  Bay,  iiurlli  shore  of  Lake  Superior.  From  Agassiz's 
"Lake  Superior."  These  gravel  terraces  are  now  covered  by  large  trees.  See 
Ontario  Bureau  of  Mines  Report,  Vol.  7,  p.  204. 

A  pebble  of  Nipigon  red  dolomite  was  seen  in  the  drift  at  Big  Duck  lake; 
similar  pebbles  were  seen  near  the  railway  at  Schreiber.  but  these  may  have  been 
tran.'^ported  from  ballast  pits   elsewhere. 


*  The  Geological  and  Natural  History  Survey  of  Minnesota,  20th  annual  report,  1891, 
pp  183-2«9. 
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Economic  Geology 

The  principal  mineral  sought  for  in  the  area  is  gold,  wliicli  was  produced 
at  the  Empress  mine  near  Jaekfish  between  1896  juid  1899.  Small  shipments 
of  gold  ore  for  test  purpa^es  have  been  made  from  the  ^IcKellar-Longworth, 
Otisse  and  Jackson  properties  near  Schreiber,  and  from  the  McQuaig  and  Sjol- 
ander-McKirdy  at  Big  Duck  lake.  During  1921  work  was  carried  on  at  the 
McKellar-Longworth    and    Jackson    prospects. 

Iron  pyrites  is  found  in  encouraging  quantities  on  the  Morley  claim,  south 
of  Schreiber.  and  on  the  Mudge  near  Cook  lake,  but  no  shipments  have  been 
made  apart  from  a  car-load  in  1897  from  the  ]\Iorley. 


Tunnel    on    east   vein,    McKellar-Longiworth    claim 

(B.J.    122).    The   quartz    on    the    right    side    of 

tunnel  is  18  inches  wide  and  caiTies 

considerable  visible  gold. 

Zinc  oc-curs  as  zinc  blende  in  diorite  at  the  Zenitli  zinc  mine,  eleven  miles 
north  of  Selim  station.  Between  1899  and  1901,  approximately  3,700  tons  of 
ore  were  shipped. 

Copper,  occurring  as  chalcopyritc  in  quartz,  can  be  seen  in  appreeial)le 
quantities  at  Big  Duck  lake:  and  natjve  copper  occurs  in  veinlets  and  amygdules 
in  Keweenawan  lava  on  the  northwest  shore  of  Copper  island. 
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Large  bodies  of  pyrrhotite  occur  in  various  parts  of  the  area,  but  samples 
taken  for  examination  showed  no  nickel,  platinum  gold  or  silver. 

For  the  last  ten  years  cobbles  and  pebbles  have  been  selected  from  a  gravel 
pit  near  Jackfish  station  and  shipped  to  cement  mills  for  use  in  grinding  purposes. 

The   various  deposits   are   described  in  the   following  paragraphs. 

Gold  Near  Schreiber 

There   are  three  properties   containing   good   showings   of   gold   in    veins    in 
Keewatin  rocks  near  the  contact  of  the  granite  batholith. 
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Plan  of  workings  on  east  vein,  McKellar-Longwortli   claim    (B.J.   122.) 

McKellar-Longwortk.— The  McKellar-Longworth  160-acre  claim,  B.J.  122,  lies 
two  and  three  quarter  miles  south  of  Schreiber.  Tt  was  survoved  in  1898  and 
patented  in  1903  by  ]\IcKellar  brothers  of  Fort  William.  The  property  is 
briefly  referred  to  liy  Inspector  J.  A.  Bow  on  page  89  of  tlic  tenth  ro])ort  of  the 
Ontario  Bureau  of  Mines  for  1900,  but  owing  to  the  claim  number  having  been 
omitted  and  no  work  perfonne<l  during  the  last  twenty  years,  the  deposit  was 
difficult  to  locate.  J.  D.  Mudgc  of  Schreiber.  assisted  me  by  kindly  drawing  a 
sketch  showing  tlie  locations  of  the  old  workings.  A  gold-bearing  quartz  vein 
striking  ap])roxiniatoly  10°  south  of  east,  and  dipping  about  55°  south,  can 
be  traced  for  at  least  200  feet.     It  varies  in  width  from  a  foot  to  five  feet,  the 
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wider  parts  comprising  quartz  and  schist.  The  quartz  is  milky  and  bluish  in 
colour  and  contains  considerable  pyrite  with  some  copper  pp'ites,  malachite, 
pyrrhotite,  galena  and  a  little  fine-grained  arsenop;yrite.  Some  feldspar  and 
calcite  are  also  present.  Considerable  visible  gold,  some  of  which  is  quite  coarse, 
occurs  with  the  sulphides  aind  a  greenish  talc  in  the  fractures  of  the  quartz.  A 
channeled  sample,  across  eighteen  inches  of  quartz  in  which  no  gold  could  be  seen, 
gave  on  assay  $4:0'.0'0'  in  gold  per  ton.  Many  specimens  with  visible  gold  were 
seen  on  tlie  moss-covered  dump. 


McKellar-Lon®worth  vein  carrying  considerable  visible 
gold,  B.  J.  122 

In  the  autumn  of  1920  W.  L.  Longworth,  of  Port  Arthur,  took  an  option 
on  the  property  and  kept  10'  men  employed  during  the  following  year.  A  good 
camp  was  built  and  a  road  cut  out  to  the  property  and  considerable  exploratory 
work  was  accomplished.  A  plan  of  the  underground  workings  of  the  east  vein 
19  shown  on  page  12. 

In  the  northwest  part  of  B.J.  122  and  almost  in  a  strike  with  the  east  vein 
a  narrow  rich  vein  has  been,  uncovered  in  hornblende  syenite.  The  finding 
of  a  quartz  flo'at  containing  visible  gold  by  L,.  H.  E«tell  led  to  the  discovery.   The 
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milky  quartz  is  from  4  ijiches  to  one  foot  in  width  on  the  surface  and  carries 
considerable  coarse  gold  in  association  with  a  grey  telluride  which  has  not  yet  been 
definitely  identified.  At  a  depth  of  25  feet  Mr.  Longworth  reports  that  the  vein 
is  two  feet  wide  and  carries  considerable  visible  gold.  The  wall  rock  is  a  massive 
red  porphyritic  hornblende  syenite.  In  1921  a  deposit  of  schist  and  quartz  12  feet 
in  width  was  uncovered  midway  between  the  east  and  west  veins.  All  three  veins 
appear  to  be  in  one  Large  shear  zone.  The  results  of  the  exploration  to  date  are 
very  encouraging. 


A   pit   on   the   Jackson    claim,   T.  B.  332G,    showing 
branches  and   lenses  of  gold-bearing  quartz. 

The  rocks  (in  the  properly  are  largely  Keewiitiii  cliorite  schist  and  felsite, 
and  .Mgonian  liornblendt"  syenite  and  ])()r])hyry. 

Mr.  M\idgc  stated  that  in  or  about  the  year  1900  an  Indian  named  Ogama 
found  gokl  about  one  and  one-quarter  miles  northwest  of  the  McKellar-Longworth. 

J  ad-son.— The  Jackson-Hartness  claims  (T.K.  3:V?r  and  T.B.  3354)  and 
the  JackPon-lhissel  claims  (T.B.  332*6,  etc.)  are  grouix-d  under  this  one  head. 
Claims  T.B.  3326  and  3354,  on  which  the  richest  showings  are  found,  are  restaked 
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portions  of  two  abandoned  surveyed  claims,  500  x  and  E.  425,  which  are  situated 
three  miles  east  of  Schreiber  and  directly  north  of  the  railway.  The  obtain- 
ing of  a  high  assay  from  a  piece  of  quartz  float  led  to  the  discovery  of  several 
narrow  parallel  gold-bearing  veins  two  of  which  contain  rich  showings  of  gold. 
The  veins  strike  N.E.-S.W.  and  dip  80°  northwest  along  the  edge  of  a  large  hill 
of  Keewatin  lava.<,  diorite,  iron  formation,  etc.  At  the  base  of  the  SO'O^foot  hill 
is  Algoman  liornblende  granite  and  syenite  which  extends  four  miles  southerly  to 
Lake  Superior.  Dikes  and  sills  of  granite  with  differentiation  facies,  namely, 
porphyry,  hornblende  syenite,  mica,  lamprophyre ,  aplite,  etc.,  penetrate  the 
Keewatin  for  several  hundred  yards  from  the  contact.  The  veins  cut  these  rocks 
and  occasionally  lie  in  the  contact;  however,  two  narrow  diabase  dikes  of  Ke- 
weenawan  age  intrude  the  veins. 


Polished     sample     (natural     size)      of     high     grade 

gold    ore    from    Jackson   claim,    T.  B.  3354.      The 

large  dark  crystal    in  the  lower  right  hand 

corner    is    pyrite    contaiining    numerous 

veinlets    of    native    gold. 

The  veins  are  G00<  or  more  feet  in  length,  average  a  few  inches  in  width 
and  are  frequently  spaced  10  feet  or  more  from  one  another.  The  quartz 
in  places  widens  to  IH  or  two  feet  or  splits  up  into  several  veinlets  across 
a  width  of  5  or  6  feet. 

The  vein  material  is  quartz  and  pyrite  carrying  in  places  small  amounts 
of  galena,  zinc  Idende  and  copper  pyrites,  and  a  very  little  molybdenite.  The 
pyrite  frequently  occurs  as  large  cubes,  an  inch  across,  carrying  visible  gold. 
Calcite  and  small  angular  inclusions  of  green  schist  are  also  present — giving 
a  brecciated  appearance.  One  of  the  larger  veins  contains  considerable  dolomite. 
The  richest  ore  comes  from  two  veins,  25  feet  apart  and  near  the  line  between 
T.  B.  ^3rjA  and  T.B.  3326  and  on  either  side  of  a  narrow  diabase  dike. 

At  a  ))oint  about  one  chain  west  of  where  one  of  these  veiiiiS  crosses  the  east 
line  of  T.B.  3354,  the  vein  is  IV2  feet  wide  and  will  assay  about  $100.00'  in 
gold  and  3  ounces  in  silver  per  ton.  At  this  place  a  pit  has  been  put  down  on  the 
vein  from  which  one  ton  of  ore  was  bagged  and  shipped  to  the  School  of  ^fines, 
Kingston,  Ontario  for  a  stam])-inin  run  and  a  laboratory  cyaiiicte  test. — 'G.  J. 
^fiacKay.  Professor  of  Metallurgy  reported  as  follows: — 
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Value  per  ton  5.61  ounces  ($115.90)  of  gold  and  3.21  ounces  of  silver.  By  stamp 
mill  and  amalgamation  61.9  per  cent,  was  extracted  as  bullion,  24.4  per  cent,  was 
recovered  in  the  concentirate  and  13.7  per  cent,  was  left  in  the  tailings.  Both  the  con- 
centrates and  the  tailings  cyanide  readily. 

Similar  high-grade  material  was  ohtained  from  a  pit  about  50  feet  farther 
down  the  hillside. 

Further  east  on  these  two  veins  and  on  the  west  side  of  T.B.  3326  a  30-foot 
tunnel  has  been  driven  into  the  hilside,  exposing  excellent  showings  of  gold,  one 
of  the  veins  being  2  feet  in  width  at  this  point.  The  deposits  are  worthy  of  fur- 
ther prospecting  which  may  be  done  advantageouS'ly  by  means  of  tunnels,  shafts 
and  drifts. 

Mr.  Jackson  reports  that  the  sand  and  clay  in  the  flat  directly  below  the  veins 
will  pan  well  in  gold. 

Otisse  Claim,  T.B.  3412 —Gold  was  found  on  the  Otisse  claim,  A.L.  217, 
four  miles  east  of  Schreiber  in  the  fall  of  1896.  The  claim  with  others  adjoining 
was  held  by  the  Otisse  Mining  Company,  and  considerable  work  was  done  during 
the  following  year.  Two  shafts  1000  feet  apart,  were  sunk  39  and  52  feet  respec- 
tively, on  a  vein  striking  northeast-southwest,  and  dipping  vertic^ly  in  Keewatin 
basalt,    rhyolite,    diorite,    iron    formation    etc.     According    to    A.    B.    Willmott,  ^ 


The  south  shaft  on  the  Otisse  gold  mine,  as  it  appeared  in  1898. 

*'the  quartz  vein  at  the  northerly  number  one  shaft  is  four  feet  widie  and  blue- 
grey  in  colour,  having  considerable  pyrite  and  a  little  visible  gold.  The  southerly 
pit  number  two,  has  two  and  a  half  feet  of  quartz  and  contains  a  little  pyrrhotite. 
A  mill  test  of  one  ton  made  at  Kingston  gave  $1(5.53  as  the  value  of  the  free 
gold  and  concentrates.  A  sample  taken  for  assay  gave  $15.00  per  ton  at  the 
School  of  iScience."  The  d'eposits  resemble  altered  iron  formation  well  mineral- 
ized with  pyrite  and  cut  by  secondary  veinlets.  A  little  graphite  and  galena 
were  noticed  in  the  quartz.  A  grey  quartz  feldspar  porphyry  dike  lies  directly 
east  of  the  north  shaft.  ISTo  mining  has  been  done  in  the  last  twenty  years,  but 
the  claim  has  recently  been  restakcd  by  "W.  S.  Jackson  as  location  mmiber  T.B. 
3412.     The  old  workings  are  referred  to  by  In&pector  J.  A.  Bow.  ^ 

Gold  Near  Jackfish  Bay 

The  granite-syenite  batholith,  near  the  north  edge  of  which  are  the  McKellar- 
Longworth,  Jackson  and  Otisse  gold  properties  in  the  vicinity  of  Schreiber, 
extends  easterly  for  thirteen  miles  to  Jackfish  Bay,  where  gold  is  also  found 


» Ont.  Bur.  Min.  Report,   1898,  Vol.  VII,  p.  134. 
2  IWd,,  p.  80. 
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under  somewhat  similar  conditions.  At  the  latter  place,  the  Empress,  which 
produced  gold  in  1896-1899,  the  Ursa  Major  and  other  properties  occur  in  the 
green  schists  near  the  granite  as  at  Schreiber.  Gold  has  also  been  found  where 
the  green  schist  is  exposed  on  the  southern  edge  of  the  granite  batholith,  namely 
at  Victoria  cape  and  at  Jackfish  station  and  7  miles  further  south  on  Slate 
islands.  Ben  Almis  is  also  reported  to  have  discovered  gold  at  Bottle  point,  6  miles 
east  of  Jackfish.  The  first  noted  gold  discovery  described  on  the  north  shore  of 
Lake  Superior  was  found  on  Victoria  cape.  The  Slate  Island  gold  deposits  are  de- 
scribed by  A.  L.  Parsons.  ^ 


Drift 


i 


Drift 


Drift 

ZJjL 


51  Foot  Winze 


Entrance  to  Tunne/ 


Scale,  120  Feet=l  Inch. 

100                              0                               100 
I I I I I 1 J 

Plan  of  underground  workings  of  the  Empress 

■gold  mine.     At  the  bottom  of  the  BlHft. 

winze  is  a  drift  100  ft.  in  length. 

Gold  also  occurs  in  the  granite  batholith,  e.g.  on  the  road  at  a  point  about 
one  half  mile  southeast  of  the  Empress  mine.  A.  P.  Coleman-  also  refers 
to  gold  in  the  granite  as  follows: — "Three-quarters  of  a  mile  west  of  the  tunnel 
[mileage  103  on  the  railway,  near  Jackfi.-*h  bay]  a  small  quartz  rein  is  found  in 
the  granite.  Some  years  ago,  as  Mr.  McKellar  reports,  rich  gold  specimens  were 
obtained  from  it:  but  there  was  not  enough  quartz  to  justify  mining  it."  The 
Empress  and  Ursa  Major  are  briefly  described  in  the  following  paragraphs. 


1  Ont.  Bur.  Min,  Report,  Vol.  XXVII,  1918,  Part  1,  pp,  155-167. 

2  Ibid,  Vol.  V,  1900,  p.  84. 
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Empress  Gold  Mine : — The  Empress  Mine,  K569,  was  discovered  in  June 
1895  by  an  Indian  who  brought  specimens  to  D,  MeKellar  of  Fort  William.  The 
propert}'  lies  four  miles  from  the  railway  and  two  and  a  half  miles  inland  from 
the  north  end  of  Jackfish  Bay.  The  gold  deposits  are  near  the  northern  side  of 
a  batholith  of  Algoman  (?)  granite  and  syenite  and  situated  in  Keewatin  horn- 
blende, chlorite,  talc,  and  sericite  schists  which  still  retain  faint  pillow  structure. 
They  comprise  numerous  lenses  of  quartz  up  to  eight  feet  in  width  on  the  southern 
slope  of  a  large  hill,  striking  east -northeast  and  west-southwest  and  dipping  G0° 
to  the  south.  There  are  five  quartz  schist  bedded  veins  in  a  Avidth  of  400  feet,  the 
northerly  vein  being  the  richest.  The  quartz  contains  much  pyrite,  some  calcite, 
chalcopyrite,  zinc  blende,  ga'.leua  and  a  little  native  copper,  but  little  visible  gold, 
although  soniic  rich  showing.s  were  said  to  have  been  found.  The  pyrite  is  more 
abundant  in  the  schist  thaai  in  the  quartz.  According  to  A.  P.  Coleman,  ^ 
"Assays  of  four  samples  of  the  ore  ranged  from  $1.00'  to  $4.0'0',  averaging  $2.50 
per  ton.     The   concentrates   containing  a   good   deal    of   sand,   yielded   $6.00'  per 


Mill  of  Empress  Gold  Mine. 

ton."  The  veins  have  been  cross-cut  by  a  tunnel  417  feet  in  length  and  some 
drifting  and  stoping  has  been  done.  A  51-foot  winze  was  sunk  on  the  southerly 
vein,  at  tlie  bottom  of  which  a  100-foot  drift  was  run.  Tn  addition,  the  veins 
have  hccn  trenched  and  exploited  by  means  of  shallow  pits.  An  amalgamation 
and  ((inccntrating  10-stamp  mill  was  erected  in  189G,  whicli  treated  thirty  tons 
daily  when  operating.  'Seventy-five  per  cent  of  the  gold  wa^  free-milling.  The 
mouth  of  the  tunnel  is  high  enough  to  run  the  ore  by  gravity  to  the  top  of  the 
mill,  thus  affording  cheap  mining  and  milling.  The  i)rospect  has  remained  closed 
since  December  2'Oth,  1899.  Eeferences  to  the  ])roperty  may  be  found  in  the 
following  Ontario  Bureau  of  Mines  Kei^orts.  - 

Several  locations  were  taken  up  on  extensions  of  the  Empress  vein,  the  Gaddes 
on  the  east  and  the  Macon  on  the  west.  Further  south  in  the  granite  is  the 
Megafheriiim  property  which  has  a  small  white  quartz  vein  carrying  a  little  pyrite, 
chalcojiyrite  and  galena  whicli  show  the  ])resence  of  gold  on  assay. 


>  Ont.  Bur.  Min.  Report,  Vol.  VII,  1897,  p.  135. 

2  Vol.  V.  IS^iS.  p.  84,  85,  1(>4.  189;  Vol.  VI.  1896,  p.  56.  111.  263;  Vol.  VII,  1898, 
p.  8-1.  136;  Vol.  IX,  1900.  p.  82;  Vol.  X,  1901,  p.  87. 
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Ursa  Major. — The  Ursa  Major  (A.L.  219,  220)  is  situated  on  a  government 
wagon  road,  three  miles  north  of  the  Empreas.  Work  commenced  in  August 
1898  and  ceased  in  190O.  According  to  Inspector  J.  A.  Bow  ^  the  work  consdsiB 
of  a  shaft  121  feet  deep  with  a  cross-cut  88  feet  north  at  the  118-foot  level.  The 
dump  is  schist  mineralized  with  much  pyrite.  About  400  feet  northeast  of  the 
shaft  is  a  large  quartz  vein  six  to  twenty  feet  in  width,  and  striking  a  hundred 
and  ten  degrees  for  several  himdred  feet.  The  quairtz  is  glassy  and  contains 
considerable  iron  and  copper  pyrites  and  galena,  yielding  on  assay  low  values  in 
gold.  The  wall  rocks  are  green  clilorite  and  mica  schist's  striking  northwest- 
southea=;t  and  cut  by  an  occasional  acid  dike.  The  property  is  briefly  referred 
to  in  the  following  department^il  reports.- 

Otlier  proi>erties  in  the  vicinity  are  the  Jackes  (RG86),  Polaris  (M23)  and 
McQuaig  (E692). 

The  area  in  the  vicinity  of  this  granite-schist  contact  extending  all  the  way 
from  Schreiber  to  Jackfisli  bay  should  be  worthy  of  careful  prospecting  for  gold 
deposits. 


Big  Duck  Lake,  lookinig  northeast. 

Slate  Islands. — Eich  specimens  of  gold  have  been  found  on  various  parts  of 

Slate  islands,  seven  miles  south  of  Jackfish  station,  but  according  to  A.  L.  Parsons 

the  deposits  are  not  promising.     The  richest  depo.sit,  the  location   of  which  is. 

indicated  on  the  map  on  page  7,  is  described  by  Mr.  Parsons^  as  follows: — 

On  the  west  side  of  St.  Mary's  bay  is  a  vein  Avith  a  width  varying  from  4  inchss 
to  8  inches.  In  this  vein  visible  gold  was  found,  and  samples  the  entire  width  of 
the  vein  were  taken  for  assay.  It  is  believed  that  these  samples  represent  the 
maximum  value  that  can  be  expected  from  any  quantity  of  ore  that  mieht  bs 
mined  from  thSs  vein.  Selected  samples  might  be  taken  which  would  yield  much 
crrea.tcff  values  The  quartz  is  vihite  and  milky  and  the  length  es  shown  by 
numerous  test  pits  is  not  less  than  400  feet.  Three  samples  were  taken  for  assay,  yield- 
ing $15.40,  $0.00  and  $3.20  per  ton. 

Gold  at  Big  Duck  Lake 

Big  Duck  Lake  lies  14  miles  due  north  of  Schreiber.  and  can  be  reached 
from  the  latter  place  by  a  rough  winter  road  or  by  the  Big  Duck  Creek  water 
route  in  Avhieh  there  axe  6  miles  of  portages.  An  easier  canoe  route  is  by  way 
of  Whitesand,  Lynx  and  Charlotte  lakes  from  Bedim  station. 

Gold  was  found  to  the  northwest  of  Big  Duck  lake  in  1906  by  a  trapper, 
Joe  Fisher.  One  claim  was  sold  to  D.  McQuaig  of  Schreiber  in  1913  and  the 
other  to  C.  Sjolander  and  W.  McKirdy  of  Xipigon  in  1914.  The  rich  gold 
showings  which  came  from  these  two  claims  resulted  in  many  claims  beins:  staked 

1  Ont.   Bur.  Min.   Report,  Vol.  X,   1901,  p.   85. 

2  Ibid..  Vol.  VIII.  1899.  p.  95;   Vol.  IX.  1900,  p.  83. 

3  Ibid..  Vol.  XXVII,  1918.  part  1.  p.   166. 
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there  during  1914;  however,  visible  gold  was  only  reported  to  have  been  found 
on  one  other  property,  namely  the  Estell  claim  or  T.B.  1909.  Low  assays  can 
be  oibtained  from  a  number  of  deposits  and  gold  can  be  panned  freely  from  a 
decomposed  pyrite-caloite  vein  on  the  Longworth  claim  T.B.  32501.  Numerous 
shallow  pits  have  been  sunk  in  an  area  four  miles  in  length  extending  from  the 
west  end  of  Little  Duck  lake  to  the  east  end  of  Big  Duck  lake  and  two  nuiles  in 
width.  The  porphyry  intrusions  are  also  confined  mainly  to  this  area.  Much  rock 
is  exposed  and  the  country  is  easy  to  prospect.  On  the  drift-covered  portions  the 
soil  is  distributed  fairly  evenly,  ha^dng  an  average  thickness  of  two  or  three  feet. 
Apart  from  the  Longworth  and  a  few  other  claims  only  a  little  trendiang  has  been 
done.    Approximately  ?5  claims  have  been  surveyed. 

The  rooks  are  largely  pillow  lavas  altered  to  hornblende,  chlorite,  biotite 
and  carbonate  schists  striking  east  and  west  and  dipping  from  the  vertical  to 
sixty  degrees  to  the  north.  There  are  also  massive  diorites  and  homblendites, 
some  of  which  may  be  younger  than  the  Keewiatin.  These  are  intruded  by  stocks 
and  dikes  of  quartz  porph}Ty  up  to  one  third  of  a  mile  in  widjth,  and  by  an 
occasional  red  feldspar  porphyry  dike,  Algoman?  in  age.  The  highly  sheared 
quartz  porphyries  may  be  of  Keewatin  age.  The  gold  deposits  occur  in  the  rocki 
of  both  ages  and  are  cut  by  Keweenawan  diabase  dikes. 

The  gold-bearing  veins  occur  as  lenses  in  the  hornblende  schist  near  the 
quartz  porphyry,  at  the  contact  of  the  two  rocks  and  in  the  quartz  porphyry. 
The  two  principal  deposits,  the  Beaver  (McQuaig)  and  the  Sjolander-McKirdy, 
are  largely  replacement  deposits  in  which  the  gangue  mineral  is  nearly  all 
calcite  with  considerable  included  schist  and  only  a  few  quartz  veinlets.  'Ck)n- 
sideralble  gold  in  a  fine  flour  state  can  be  seen  in  places;  but  samples  taken  a 
short  distance  from  the  gold  showings  usually  gave  low  values  on  assay,  indicating 
that  little  gold  is  present  in  the  veins  unless  it  oan  be  seen.  There  are  also  a 
few  large  veins  of  the  granular  sugary  quartz  t)Tpe  which  carry  gold  in  small 
quantity.  The  gold  appears  to  be  genetically  connected  with  the  porphyry. 
The  veins  should  be  extensively  trenched  and  sampled  with  the  hope  of  locating 
isolated  ore  shoots. 

McQuaig  or  Beaver  (T.B.  1686). — The  McQuaig  deposit  is  largely  calcite 
occurring  in  a  narrow  quartz  poryphyry  schist  dike  -which  intrudes  Keewatin 
hornblende  schist.  The  vein  sti-ikes  east  and  west  for  250-  feet,  and  dips  70 
degrees  to  the  north.  At  the  shaft  there  are  40'  inches  of  calcite  witli  an  addi- 
tional three  feet  of  porphpry  schist,  replaced  by  carbonate  anid  cut  by  calcite 
stringers  on  the  hanging  wall.  An  occasional  quartz  stringer  cuts  across  the 
deposit.  Both  the  vein  and  porpliyry  appear  to  end  at  a  point  albout  150  feet 
west  of  the  i  shaft.  In  the  calcite  are  pyrite,  coarse  zinc  blende,  fine  galena, 
^ome  chalcopyritc,  biotite  and  talc,  the  pyrite  being  altered  in  places  to  limonite. 
At  a  depth  of  six  feet  considerable  gold  in  a  fine  flour  state  could  be  seen  over 
a  width  of  10  inches  near  the  centre  of  the  foot  wall  section  of  the  vein.  In 
1915,  a  small  open  cut  was  made  and  a  40-foot  shaft  sunk  from  which  2710 
pounds  of  ore  were  sorted  and  shipped  to  a  smelter  yielding  'S'.O  ounces  of  g^ld 
and  3.9  ounces  of  silver  per  ton,  total  value  $43.00  per  ton.  Visible  gold  was 
reported  to  occur  at  frequent  inter\^als  to  the  bottom  of  the  shaft,  where  the  vein 
was  said  to  be  about  four  feet  wide. 

Sjolandcr-McKirdy  (T.B.  1861,  1955).— The  Sjolandcr-i\rcKirdy  deposit, 
which  lies  70  chains  to  the  northeast  of  the  McQuaig  is  in  a  hornblende  schist 
which  retains  faint  pillow  structures  and  is  distant  alx)ut  80O  feet  to  the  north 
of  a  large  quartz  porphyry  outcrop.  The  deposit  strikes  south- 70° -west  and  dips 
75°  to  the  north,  coinciding  with  the  strike  and  dip  of  the  country  rocks.     The 
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vein  has  not  been  traced  continuously  for  any  wreat  distance.  Xear  the  east  part 
of  T.B.  1861  an  open  cut  eight  feet  deep  ha^'  been  ibhi.sted  for  2-1  feet  across  the 
entire  width  of  the  deposit.  Assiays  of  channel  samples  taken  in  sections  across 
this  open  cut  indicate  favourable  values  in  gold  across  seven  feet  neair  the  hanging 
wall  part.  Considerable  gold  in  a  state  of  fine  dinsion  occurs  about  five  feet 
from  the  hanging  wall.  Much  pyrite,  some  galena,  zinc  blende  and  chalcopyrite 
are  disseminated  throughout  the  calcite-quartz-schist  vein.  A  thin  section  of 
the  gold-bearing  material  shows  interlocking  quartz  and  calcite  grains  with  gold 
and  pyrite,  closely  associated,  lying  between  the  grains.  In  the  early  part  of 
1915,  500  pounds  of  the  vein  matter  were  shipped  to  a  smelter.  A  vein  on  the 
east  claim,  T.B.  1955  contains  molvbendite. 


A  vertical  face  of  the  Sjolander-McKirdy  gold  deposit  consisting  of 

hornblen,de  schist,  calcite  quartz,  variou.s  sulphide,  visible  gcJd,  etc. 

on  claim  T.iB.  1955,  Big  Duck  Lake. 

Other  Gold  Deposits. — Other  deposits  which  resemble  the  Sjolander  and 
which  occur  in  the  same  approximate  strike  are  the  Fisher  (T.B.  1862),  Estell 
(T.B.  1909)  and  the  Madson  (T.B.  2103).  On  the  Fisher  a  diabase  dike  intrudes 
the  vein.  The  Estell  deposit  comprises  eight  feet  of  idark  and  light  coloured  car- 
bonate schists  carrying  pyrites  and  cut  by  veinlets  of  quartz  up  to  five  inches  in 
width.  The  owner  reported  he  had  found  coarse  gold  in  the  vein,  A  sample  across 
five  feet  of  the  Madson  vein  yielded  on  assay  $2.50  per  ton  in  gold  and  nothing 
in  silver.     This  vein  consists  of  banded  calcite,  pyrite,  sugary  and  glassy  quartz. 

Gold  can  also  be  panned  from  the  Longworth  "mud"  vein  on  claim  T.B.  3250. 
The  circuitous)  vein  which  strikes  northeast-southwest  for  200'  feet  and  dips 
from  60°  to  80°  soutlicast  occurs  in  hornblende  schist,  and  altered  basic  pillow 
lava.  The  vein  is  from  one  to  three  feet  wide  and  consists  of  brown  and  yellow 
soft  iron  oxide  canying  fragments  of  mica,  calcite,  pyrite  and  some  galena  and 
quartz.  At  depth  the  flecomposerl  material  will  probablv  srive  wav  to  calcite 
and  pyrite,  etc.  Similar  decomposed  material  was  noticed  in  the  McQuaig,  Fisher 
and  other  deposits. 

A  somewhat  different  type  of  deposit,  namely  large  lenses  of  granular  or  sugary 
quartz  up  to  thirtv  feet  in  width  with  disseminated  iron  and  copper  pyrites  and 
some  galena  and  feldpar,  occurs  on  the  following  claims:  Duck  Txike  Co.  (T.B. 
3184,  3304),  St.  Louis   (T.B.  3353)   and  Cooper  (T.B.  3382).     These  veins  are 
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indicated  on  the  map.     Sajnples  from  portions  of  them  give  low  values  in  gold 
on  asisaying. 

According  to  W.  H.  Collins^  "a,  small  gold  nugget  belonging  to  ^Ir.  Dampier 
of  Eossport,  is  said  bv  him  to  have  been  taken  from  a  (jiiartz  vein  on  Hornl)lende 
lake." 

Copper  at  Big  Duck  Lake  and  Elsewhere 

Esiell  Copper  Claims  (T.B.  1911,  3144,  3145).— These  claims  Avhich  are 
situated  on  the  south  shore  of  Big  Duck  lake,  are  owned  by  L.  H.  Estell  of 
Schreiber.     By  means  of  several  trenches  a  quartz  vein  seme   12   or   15  feet  in 


Tihe   Lonigworth   "mud   vein"   comprising   limonite, 
calcite,    pyrite   and    mica,    from   which    gold 
can  be  panned.     T.B.  3250,  Big  Duck  Lake. 


width  has  been  traced  for  one-half  mile  across  portions  of  the  three  claims.  The 
vein  strikes  nearly  east  and  west,  and  dips  about  seventy  degrees  north  in  horn- 
blende schist.  The  vein  consiisits  of  faintly  banded  sugary  quartz  cait  in  places  by 
veinlcts  of  glassy  quartz,  and  carrying  iron  and:  copper  pyrites,  copper  carbonates 
and  a  little  molybdenite.  Portions  of  the  vein  have  considerable  C(>|:»per  present 
and  two  samples  assayed  40  cents  in  gold  per  ton.  A  similar  vein  earring  a 
little  calcite  lies  a  little  to  tbc  south  on  claim  T.B.  1011. 


1  Geo.  Sur.  Canada,  1909,  Report  1081.  p.  21. 
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Burstrom  Copper  Clmm  T.B.  2091). — On  this  claim,  which  is  situated  one 
quarter  of  a  mile  west  of  Big  Duck  lake,  is  a  lenticular  copper-bearing  granular 
quartz  dieposit  some  20  feet  by  75  feet  in  size  at  tJie  contact  of  the  hornblende 
schist  and  quartz  porpliyry,  aaid  cut  by  a  Keweenawan  dialjase  dike.  An  open 
cut  22  feet  long  and  a  shaft  25  feet  deep  has  exposed  a  width  of  aibout  seven 
feet  near  the  centre  of  the  deposit  wliich  will  assay  approximately  four  per  cent, 
in  copper.  The  deposit  contains  disseminated  iron  and  copper  pyrites,  some 
hornblende  schist  and  ^nll  yield  on  assay  20^  cents  in  gold  per  ton. 

A  little  disseminated  copper  pyrites  and  masrnetite  occur  in  a  3-foot  vein 
of  pyrrhotite  on  T.B,  3452,  one  mile  southwest  of  Big  Duck  Lake. 

Considerable  chalcopyrite  occurs  in  narrow  quartz  veins  with  molybdenite 
and  other  minerals  on  the  McKenzie  claim  (R.  660)  southeast  of  Schreiber, 
and  in  the  Blanch  ford  vein  a.bout  three-quarters  of  a  mile  to  the  northeast  of 
the  McKenzie.  Both  the?e  veins  are  in  red  horndlende  granite  and  syenite. 
^Y.  S.  Jackson  discovered  small  pockets  of  copper  pyrites  in  Keewatin  green 
schist  on  the  east  shore  of  Ellis  lake.  According  to  T.  L.  Tanton  small  amounts 
of  native  copper  occur  in  veinlets  and  amygdules  in  the  Keweenawan  lavas  on 
the  northwest  shore  of  Copper  island. 

Pyrrhotite  on  Nickel  Lake  and  Elsewhere 

In  the  autumn  of  1914,  large  deposits  of  massive  pyrrhotite  and  quartz  and 
disseminated  pyrrhotite  were  examined  on  Xickel  lake  which  lies  north  of  Big 
Duck  lake  at  the  extreme  north  end  of  the  map  sheet.  Considerable  work  has 
been  done  on  the.-e  deiposits, '  which  occur  in  granite-gneiss  and  grey  schist, 
probably  of  Laurentian  or  Couchiching  age.  :  Moiled  samples  across  three  of  these 
deposits  yielded  on  assay,  gold  none,  silver  none,  nickel  none,  platinum  none.  A 
moiled  sample  across  five  feet  of  pyrrhotite  on  the  Henry  Davis  claim  one  mile 
east  of  Nickel  lake,  gave  an  assay:  gold  none,  silver  none,  platinum  none,  and 
nickel  trace. 

Other  pvrrhotite  deposits  were  seen  on  the  foUo-^-in"-  claims: — T.B.  1894, 
T.B.  3452,  E.  606  (Morley),  E.  203,  R.  658  and  T.B.  3412  (Otisse).  Large 
deposits  are  also  reported  by  Jake  A.  Davidson  to  occur  on  the  east  side  of 
Ducett  lake,  eight  miles  northeast  of  Schreiber.  Pyrrhotite  alone  is  of  no 
economic  value.  However  if  large  massevs  can  be  found  associated  with  serpentine 
or  some  other  basic  rocks  like  norite  or  diabavse,  one  'should  always  look  for  some 
of  the  follo-\Anng  minerals  associated  with  tlie  pyrrhotite : — ^nickel,  copiper  platinum, 
gold  or  silver. 

;,..  Zinc 

Zenifh  Mine. — The  Zenith  mine  (30  T)  is  situated  about  11  miles  north 
of  Selim  station,  and  four  miles  southwest  of  Big  Duck  lake.  The  property  was 
discovered  and  taken  ud  bv  the  McKell^r  Bmtber^  of  Fort  William  about  ISSO'- 
but    remained    dormant    until    1899.      Between    1899    and    1901    approximately 

2.700  tons  of  zincblende  were  mined  and  liaukd  in  winter  to  the  railwav  for 
shipment,  ^fuch  zinc  still  remains  on  the  dump.  According  to  Inspector 
AV.  E.  IT.  Tarter'  the  zinc  blende  occurs  in  small  lenses  which  strike  north  rtnd 
south  and  dip  about  twenty-five  degrees  east  into  a  hill  of  trap  [diorite].  The 
larcTst  lens  is  twentv  feet  by  fifteen  feet.  The  propertv  has  been  idle  since 
1901.    "W.  L.  Uglow^  ha-;  given  a  summary  report  on  the  mine. 

'  Ontario    Bureau   of   Mines   Report,    Vol.    X,    IflOO,   p.    110. 
2  Ibid.,  Vol.  XXV.  1916.  Part  2,  pp.  7  and  8. 
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Gesic. — The  Gesic  (E.S.  79)  is  a  small  prospect  situated  about  two  miles 
south  of  the  Zenith  on  the  road  to  t:he  raihray.  The  vein  on  which  a  23-foot 
shaft  was  sunk  in  1900  is  said  to  strike  east  and  west,  and  dips  55°  north.  It 
contains  zinc  blende  in  promising  quantities.  ^ 

Zinc  blende  occurs  in  small  quantities  in  many  veins  in  the  area  namely : — 
McQuaig,  Sjolander-McKirdy,  northeast  shore  of  Little  Duck  lake  and  on  the 
J  ackson. 


-^ 


"^^^^•L  ^-^^-^   '^^^ 
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Part  of  the  Zenith  mine  workings,  showing  where  numerous  zinc  blende 
pockets  have  been  worked  from  the  hill  side. 

Iron  Pyrites 

Morleij. — The  Morley  pyrite  prospect,  E.  606,  lies  one  and  one-half  miles 
southeast  of  vSchreiber  station,  a.nd  one  and  one-half  miles  north  of  Lake 
Superior.  A  prospector  named  Morley  sold  tJie  claim  in  the  spring  of  1897 
to  the  Davis  Sulphur  Ore  Company  of  Neiw  York,  who  did  considerable  wor'k 
during  the  year  and  made  a  trial  ^=;hipment  which  gave  good  eatisfaiction.  The 
deposit  consists  of  pyrite  and  pyrrhotite  in  a  Kcewatin  pinkish  felsite,  near 
which  is  Keeiwatin  iron  formation,  and  a  dike  of  Algoman  quartz  porphyry, 
all  of  which  have  been  cut  by  a  Keweenawan  diabase  dike.  To  the  south  of 
the  diabase  dike  pits  have  been  sunk  on  sugary  iron  formation,  but  no  solid 
iron  pyrites  was  encountered.  The  main  deposit  strikes  a  little  west  of  north  and 
dips  alyout  65°  to  the  east.  A  trenc-h  reveals  a  lens  of  pure  iron  pyrites  about 
fifty  feet  long  and  three  feet  wide,  with  a  similar  sized  lens  of  pyrrhotite 
adjoining  it  on  the  west  or  foot- wall  side.  The  pyrrhotite  contains  a  little 
pyrite  and  chalcopyrite.  Twenty-fi-ve  feet  to  the  eaist  and  further  down  the 
hill-side,  a  shaft,  now  filled  with  water,  has  been  sunk  on  a  parallel  lens.  At 
the  bottom  of  the  hill  a  shori,  tunnel  has  been  driven  into  felsite  containing 
disseminated  p^Txhotite.  A  little  further  northeast  on  a  creek  bank  a  pit 
has  been  put  down  on  gra/phitic  schist.  About  200  tons  of  pyrite  of  good  igrade 
is  piled  in   one   dump  and  consideraible  pyrrhotite  occurs  in   other  parts  of  the 


'  Ont.  iBur.  Mines  Report,  Vol.  IX,  1500,  p.  87,  by  Inspector  J.  A.  Bow. 
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dumps.     The  property  is  referred  to  by  J.  A.  Bow,  A.  B.  Willmott  and  E.  L. 
Fraleck  respectively  in  certain  reports  of  the  Ontario  of  Mines.  ^ 

Mudge.—The  Mudge  claijn,  T.B.  10^i8,  on  the  northeast  end  of  Cook  lake 
and  one  mile  north  of  Schreiber,  was  formerly  a  portion  of  the  Otisse  pyrite 
claim  776  X,  referred  to  by  E.  L.  Fraleck  on  page  177  of  his  report  as  follows.^ 

A  heavy  fahlband  strikes  east  and  west  for  about  a  mile.  The  gossan  capping 
had  in  several  places  been  removed  and  test  pits  saink.  The  "largest  of  these  was 
aibout  12  feet  deep  and  12  feet  long  across  the  strike  of  the  deposit,  which  is  here 
seen  to  consist  of  a  very  fine  grained  mixture  of  pyrite,  pyrrhotite  and  silica  (banded). 
An  average  sample  of  the  dump  yielded  52.26  per  cent,  of  sul^phur. 

The  pyrite  formation  gives  way  in  places  along  the  strike  to  iron  formation, 
banded  magnetite  and  quartz,  on  either  side  of  which  is  Keewatin  pillow 
lava  impregnated  with  calcite. 
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Falls  on  Steel  river  at  the  outlet  of  Mountain  lake.     See 
Volume  9,  Ontario  Bureau  of  Mines  Report,  p.  112. 

Eunning  nortiheasterly  across  Sulphur  lake,  as  shown  on  the  map,  is  a 
banded  deposit,  some  2  miles  in  length,  of  sugar}'  quartz  and  pyrite.  Veins  of 
pvrite  up  to  two  feet  in  width  and  carrying  low  values  in  gold  were  noticed, 
but  these  are  too  small  to  mine  for  the  sulphur  contents.  iSTarrow  pyrrhotite 
veins  are  also  present. 

Argentiferous  Galena 

In  1921,  Mr.  Darling,  of  Schreiber,  located  an  argentiferous  galena  vein  on 
the  railway  11/^  miles  to  the  west  of  Middleton  station,  or  approximately  30  miles 
east  of  Schreiber.  According  to  J.  G.  Cross,  of  Port  Arthur,  the  galena  vein  in  2 
in(rhes  in  thickness  and  contains  a  little  native  silver.  It  occurs  in  a  Keweenawan 
diabase  dike  about  200  feet  in  width. 

Pebbles  and  Cobble  Stones  near  Jackfish 

At  San  Toy  beach  <^n  the  north  shore  of  Lake  Superior,  three  miles  east 
of  Jackfish  station  on  the  Canadian  Pacific  Railway  there  is  a  large  pebble 
beach  and  gravel  pit  in  which  occur  rounded  cobbles  and  pebbles  suitable  for 
use  in  grinding  in  cement  mills.     During  the  years  1911-1915.  Mr.  "WTialen  of 


•  Vol.  VII,  1898,  Part  1,  pp.  78,  80;    Idem.,  Part  2.  p.  134;    Vol.  XVI,  1907,  p.   177. 
'  Iron  Pyrites  in  Ontario,  Ont.  Bur.  Mines  Report,  Vol.  XVI,  1907,  p.  177. 


26  Department  of  Mines  No.  4 


Port  Arthur  used  a  steain  shovel  and  liad  several  men  ba.sr.irinir  these  pebbles 
along  the  shore  and  from  points  about  lO'O  feet  inland.  The  pebbles  were  shippel 
in  boats  to  points  on  the  Great  Lakes. 

Operations  ceased  in  1915  after  consdderable  loss  had  'been  encountered 
in  loading,  owing  to  the  lack  of  harl)our  facilities.  One  of  the  employees, 
C.  W.  Todesco  of  Jackfish,  Ontario,  obtained  permission  from  the  Canadian 
Pacific  Eailway  Company  to  select  petbbles  from  the  adjoining  gravel  pit  at  San 
Toy  siding.  During  the  summer  seasons  about  eighty  tons  a  month  of  one,  tw> 
and  three-iiicli  pebbles  were  shipped  to  the  Canada  Cement  C'ompanv  at  Montreal 
and  Winnipeg,  bringing  about  $10.00  a  ton.  Some  of  the  three-inch  and  four- 
inch  cobbles  would  be  suitable  for  grinding  ore  in  the  tube  mills  of  Porcupine, 
Lirkland  Lake,  etc.  The  pebbles  comprise  granite,  flint,  trap,  etc.  Certain 
portions  of  the  shore  for  thirty  feet  inland  and  the  high  banks  of  the  Steel 
river  directly  north  of  the  railway  contain  excellent  unpiekod  pebbles. 


ECONOMIC  DEPOSITS  IN  THUNDER  BAY  DISTRICT 

Bv  A.  L.  Parsons 


During  the  summer  of  3  92(1  the  writer  was  engaged  in  the  investigation  of 
certain  mineral  deposits  in  the  districts  of  Thunder  Bay  and  Eainy  Eiver,  paying 
particuhir  attention  to  the  iron  deposits  near  Kaministikwia  and  Mokomon  and 
the  silver  deposits  of  Silver  islet  and  to  the  west  of  Port^  Arthur. 

Iron    Deposits 

The  Kaministikwia  iron  range  is  located  principally  in  the  townships  of  Ware 
and  Conmee  and  apparently  consists  of  the  outcrops  of  a  great  synclii>al  fold 
which  forms  the  walls  of  the  Kaministiquia  valley  at  this  point.  ]\Iagnetometric^ 
And  geological-  maps  of  the  range  have  been  prepared  by  A.  H.  A.  Eobinson  who 
shows  not  only  the  probable  extent  of  the  iro-n-  deposits,  but  locates  the  outcrops 
of  ore,  greenstone,  and  other  rocks.  Comparison  with  other  similar  deposits 
would  seem  to  place  these  deposits  in  the  KeeAvatin  formation  as  they  are  inti- 
mately associated  with  greenstones  and  pillow  lava  which  are  practically  identical 
with  rocks  of  this  age  found  in  other  localities.  There  are,  however,  no  contacts 
with  rock  of  other  formations,  so  that  it  is  impossible  to  state  definitely  the  age. 
The  deposits  consist  principally  of  l)anded  magnetite  and  jaspilyte  together  with 
seme  hematite.  The  field  examination  proved  them  to  be  extensive  and  for  the 
most  part  easily  worked.  In  the  preliminary  stages  open  quarry  work  would  per- 
mit of  extensive  development.  The  outcrops,  however,  are  for  the  most  part  low 
grade  and  must  be  beii-eficiated  by  magnetic  or  other  concentration. 

Concentration  and  Analysis 

Samples  for  analysis  and  concentration  experiments  were  taken  from  claims 
,8  H  and  393  E,  Conmee  toAmship  and  333  E,  Ware  township.  The  samples  were 
crushed  and  each  sample  divided  in  three  parts,  the  first  for  analj'sis  of  the  natural 
ore,  the  second  as  taken  from  the  crusher  for  concentration  and  analysis  of  the  pro- 
ducts, and  the  third,  after  being  ground  to  pass  100  mesh,  for  treatment  like  the 
secon-d.  The  analyses  of  the  crude  ore  Avhich  were  made  by  W.  K.  McXeill,  Pro- 
vincial Assayer,  follow: — 


1  (SH) 


2  (.393R) 


3  (333R) 


SiOo 

Fe203 

FeO 

S 

P  .... 
Fe. .  .  . 


50.64 
26.  37 
15.  89 
0.16 
Tr. 
30. 1094 


43.10 

2S.  .54 

14.26 

0.12 

Tr. 

30.5308 


40.90 
28.41 
13.09 
0.19 
Tr. 
29.6182 


These  analyses  confirm  the  estimate  that  wa.S(  made  in  the  field  of  the  aj^pareut 
grade  of  the  ore  and  are  only  slightly  lower  in  iron  content  than  the  figures  that 
had  been  given  by  one  of  the  owners. 

1  Map  409,  Mines  Branch,  Dept.  of  Mines,  Canada,  1914-15. 

2  Map  410,  Minos  Branch,  Dcpt.  of  Mines,  Canada,  1914-15. 
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The  concentration  of  the  ores  for  further  analysis  was  kijwlly  done  by  Prof. 
F.  C.  Dyer  of  the  University  of  Toronto. 

Sample  No.  1  (8  H)  when  crushed  to  one  quarter  inch  and  put  through  a 
Wetherili  magnetic  separator  gave  four  products  which  pelded  the  following  re- 
sults on  analysis: 


1     (1) 

(2) 

(3) 

(4) 

loss 

.03 
164 

.05 
216 

.07 
118 

Weight,  grams 

88 

26 

Sir>2     .            

35. 10 
30.24 
17.29 

40.00 
26.98 
14.94 

45.42 
30.02 
11.93 

55.39 
26.97 

6.84 

Fo90'<                           

FeO                             

Fp 

34.70 

30.486 

30. 274 

24.78 

When  crushed  to  one  hundred  mesh   the    same   material   gave   the   following 
results : 


(12) 

(13) 

loss 

Weight  grams 

42.1 

18.2 

1.9 

Si02                    

32.  53 
42. 10 
17.76 

63.14 

14.91 

4.68 

FpoOt                     

Fe  0                          

Fe               

43.27 

14.23 

Sample  No.  2  (393  E)  when  crushed  to  on-e-quarter  inch  gave  the  following 
results : 


(5) 

(6) 

(7) 

loss 

.03 
323 

.05 
95 

Weight,  grams 

125 

22 

Si02                

41.28 
37.01 
14.28 

50.60 
32.04 
11.39 

66.12 

19.88 

6.23 

FpoO-i               

Fe  0                  

Fe            

37.01 

28.27 

18.76 

When  ground  to  100-mesh  the  same  material  gave; 


(14) 

(15) 

loss 

Weight,  grams 

44.5 

22.2 

1. 

Si02                          

33.61 
43.00 
18.56 

75.99 
9.35 
2.67 

Fe203 

Fe  0    

Fe                     

44.5 

9.30 
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Sample  No.  3   (333  R)  when  cru-shed  to  one-quarter  inch: 


(S) 

(9)          i          (10) 

(11) 

loss 

Amp 

Weight  Grams. . 
Corrected  Weight 

.03 
121 
121 

.05 
194 
194 

.07 
240 
312 

tails 

430 

.558 

236' 
36 

SiOo    

19.75 

26.06 
45.14 
16.21 

30.73       1         56.16 
44.85       1         21.61 

Fe203 

Fe  0     

56.27 
16.41 

13.26 

6.69 

Fe 

52.14 

44.20 

41.72 

20.33 

WTien  around  to  pass  100  mesh  this  sample  gave : 


(16) 

(17)          1 

loss 

Weight 

24.3 

51.5         ! 

2.3 

Si02     

15.71 
51.71 
25.00 

49.86       i 
25.92       1 
5.49 

FeoOs 

Fe  0    

Fe 

55.49 

21.95 

Further  sampling  may  yield  material  which  "\nll  give  Ijetter  results,  though 
sample  No.  3  givas  a  conceD-trate  which  is  merchantable  both  from  the  quarter- 
^nch  and  the  hundred  mesh.  Combining  the  results  from  the  coarser  material  in 
(analyses  8,  9  and  10,  we  get  a  concentrate  running  ■44:.5  per  cei>t.  Fe  on  51.4  per 
(Cent.  of  the  ore.  Finer  grinding  of  nimibers  9  and  10  would  undoubtedly  raise  the 
percentage  and  it  is  probable  that  screening  the  concentrates  would  materially  im- 
prove the  product.  In  order  to  get  a  high  gradie  concentrate  it  vdW  probably 
be  necessary  to  grii>d  the  ore  to  two  hundred  mesh. 

Economic  Possibilities 

In  estimating  the  value  of  the  Kaministkwia  range,  comparison  must  be  maxle 
with  the  other  large  ore  reserves,  not  only  of  the  Lake  Superior  region,  but  of 
other  parts  of  the  world.  The  natural  ore,  while  low  grade,  m'ay  become  when 
beneficiated,  an  important  factor  in  the  future  development  of  the  iron  industry 
of  Oj>tario.  Under  present  conditions  it  is  doubtful  whether  the  crude  ore  would 
find  a  market  under  any  conditions  and  without  extremely  fine  grinding  it  would 
be  impossible  to  obtain  a  concentrate  that  would  run  better  than  50  per  cent.  iron. 
In  one  case  drillin.g  oper'ations  have  been  carried  on  Init  the  record  of  this  work 
was  not  available.  It  is  unlikely  that  the  s<urface  outcrops  of  the  iron  formation 
will  yield  any  high-grade  ore.  In  no  case  did  the  writer  estimate  the  iron  content 
of  an  outx:-rop  at  more  than  35  per  cent,  iron  and  the  analyses  show  that  in-,  at 
least,  three  cases  which  were  looked  upon  as  more  favourable  than  the  average,  the 
estimate  was  slightly  high.  The  estimate  in  the  field  was  based  upon  the  width  of 
the  jaspilyte  and  magnetite  bands  as  outlined  in  the  writer's  report^  on  the  Hunter 
Island  deposits. 


"■  A  portion  of  the  tails   from   .05   was  lost.  Assuming  36  grams  to  be  dust   which 
would  be  lost,  the  remaining  200  grams  were  distributed  in  the  .07  and  the  tails. 
20nt.  Bur.  Mines,  Vol.  XXV,  1916,  Pt.  1,  p.  167. 
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Methods  of  Development 

Two  methods  of  developing  these  ores  are  possible :  open  quariT  work  on  the 
low  grade  outcrop  with  subsequent  concentration,  or  diamond  drilling  to  ascertain 
whetlier  there  is  a  better  grade  of  ore  at  depth.  The  first  method  will  give  a 
large  tonnage,  but  it  is  doubtful  whether,  under  present  conditions,  a  high  grade 
cojK'cntrate  can  be  made  at  a  profit.  The  second  method  offers  little  hope  in  view 
f)i  tlio  re>ults  of  Robinson's  survey.  From  a  sitnictural  ])oint  of  new  there  should 
be  a  deposit  underlying  the  valley.  Robinson'>s  map,  however,  shows  distinct  l)reaks 
between  the  main  deposits  on  the  two  sides  of  the  syncline.  For  the  final  proving 
of  the  extent  of  the  deposits  it  will  be  necessary  to  drill,  and  the  writer  is  of  the 
opinioj>  that  approximatingly  flat  lying  iron  formation  will  be  found  underneath 
the  valley.  Whether  it  will  be  of  better  grade  than  the  outcrops  is  decidedly 
doubtful,  but  so  far  as  can  be  seen,  tlie  only  chance  of  finding  high  grade  ore  lies 
in  drilling.  Tunnels  and  test  pits  have  been  opened  on  most  of  the  claims,  so  that 
the  quality  of  the  surface  can  be  said  to  he  proven.  Eesults  of  analyses  were  given 
by  one  of  the  operators  which,  while  slightly  higher  than  the  resiilts  obtained  from 
the  writer's  samples,  are  in  practical  agreement. 

Calculation  of  Iron  Content 

In  estimating  the  percentage  of  iron  in  a  deposit  such  as  the  one  under  con- 
sideration, use  may  be  made  of  the  determination  of  the  specific  gravity  of  the  ore 
as  a  mean-s  of  avoiding  the  expense  of  unnec^essary  analyses.  In  general  it  may 
be  stated  that  an  ore  which  has  a  specific  gravity  of  less  than  4.1  will  he  not  mar- 
ketable without  concentration,  and  one  whose  specific  gravity  is  less  than  3. 67  will 
not  pay  to  concentrate.  Pure  magnetite  and  pure  hematite  each  have  a  specific 
gravity  of  about  5,  while  2.Q7  is  the  specific  gravity  of  quartz.  If  we  know  the 
specific  gi'avity  of  the  ore  (G),  the  percentage  of  iron  present  can  he  calculated 
with  sufficien-t  accuracy  (within  two  per  cent.)  for  preliminary  Avork  by  means  of 
of  the  followin<g  fomnila : 

G— 2.67 

X     70  =  Percentage  of  iron. 

5—2.67 

Boulder  Clay 

An  interesting  feature  of  tJie  great  terrace  of  the  Kaininistikwia  vallcv  is 
sho\m  in  a  cut  on  the  Canadian  National  railway  about  three  quarters  of  a  mile 
north  of  Crest,  where  there  is  a  deposit  of  l)Oulder  clay  (Fig.  1.)  in  which  at  least 
one  distanct  liedding  plane  is  visible.  That  this  was  deposited  by  ice  can  hardly 
be  doubted,  but  in  view  of  the  bedded  character  it  is  difficult  to  look  upon  it  as 
ordinary  moraine  material.  It  is  equally  difficult  to  conceive  of  a  five  foot  bed 
of  this  material  forniing  as  the  result  of  a  single  freshet  piling  u]i  ice  laden  with 
clay,  sand  and  boulders,  which  is  a  second  possihle  explanatioaK  This  boulder 
clay  is  underlain  by  loose  gravel  and  overlain  by  a  thin  sandy  deposit  which  is 
covered  by  clay  soil,  all  of  which  are  evidently  deposited  from  water,  so  that  the 
accumulation  of  this  material  by  the  piling  up  of  blocks  of  ice  laden  vrith  debris 
seems  very  probable.  Deposits  several  inches  in  thickness  have  been  observed  by 
the  writer  iji.  the  process  of  formation  in  regions  where  the  sediment  was  principally 
sand  and  clay,  and  in  numerous  instances  boulder  ridges  have  been  ob.^erved  in 
northern  lakes  which  can  hardly  be  explained,  except  by  transportation  by  floating 
ice. 
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Steeprock  Lake 

A  short  time  was  s])^nt  on  Steei)r()ck  Lake  in  an  attempt  to  secure  data  in 
connection  with  the  possible  extension  of  the  iron  deposits  under  the  lake.  Little 
positive  data  could  be  obtained.  It  has  been  shown,  however,  that  flat  lying  bodies 
of  iron  ore,  even  when  strongly  magj>etic,  exert  no  influence  on  the  dip  needle^  so 
that  in  a  region  where  iron  ore  is  known  to  occur  it  is  necessary  before  condemning 
a  particular  property  to  have  not  only  an  accurate  magnetio  map,  but  a  detailed 
geological  map  showiji-g  not  only  the  surface  outcrops,  but  the  structural  geolog}' 
as  well. 


Fig.  1. — Bedded  boulder  clay  near  Crest,  Ont. 

Silver 

During  the  time  the  writer  was  in  the  field,  interest  in  silver  mining  was 
concentrated  on  the  Silver  Islet  mine  near  Thunder  cape,  ai>d  the  Federal  mine 
in  Paipoonge  township.  In  addition  to  visiting  these  two  mines  the  writer  visited 
many  of  the  mines  to  the  west  of  Port  Arthur,  known  as  the  Silver  Mountaii>  area, 
as  well  as  some  of  the  old  zinc-lead  mines  in  Thunder  Bay  district.  These  latter 
were  visited,  as  it  was  found  that  in  ever}"  case  the  silver  mines  of  this  district 
carried  zinc  blende  and  galena,  and  it  was  thought  that  the  silver-bearing  vein-s 
were  of  the  same  origin  and  age  as  the  lead-zinc  veins. 

A  comparative  list  of  minerals  from  this  district  and  the  C'()])alt  area  was  driven 
by  X.  L.  Bowen-,  wliich  shows  a  wonderful  similarity  in  the  two  areas.  This, 
however,  is  oj>ly  partially  comjrlete,  as  the  following  tabulation  of  the  minerals 
seen  at  various  mines  wall  indicate. 

iBroderick,  T.  M.,  Econ.  Geol.,  Vol.  13,  No.  1,  pp  35-49,  1918. 
20nt.  Bur.  Mines,  Vol.  XX,  1911,  Pt.  I,  p.  128. 
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Minerals  Observed  at  Silver  Mixes  axd  Prospects. 
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Silver 

X 

X 

X 

Mercury 

X 

Graphite 

X 

Niccolite 

X 

Smaltite 

X 

or 

Chloanthite.  . . 

X 

Argentite 

X 

X 

X 

X 

Galena 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Sphalerite 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pvrite 

X 

X 

X 

? 

X 

Marcasite 

X 

X 

X 

X 

Pvrrhotite.  .  .  . 

Chalcopj'rite.  . 

Bornite 

Proust  ite 

Animikite 

X 

Macfarlanite.  . 

X 

Calcite 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Fluiorite 

X 

X 

X 

X 

X 

X 

X 

Do  omite 

X 

X 

X 

Quartz 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ba  ite 

X 

X 

? 

Siderite 

Annahergite. . . 

X 

Malachite 

X 

X 

In  using  this  list  for  comparative  purposes  it  must  be  borne  in  mind  that  in 
most  cases  the  mines  were  closed  dowTi  and  full  of  water  or  ice.  so  that  the  material 
to  be  used  in  making  a  judgment  had  to  be  secured  from  the  dump.  This  readily 
explains  the  lack  of  silver  and  argentite  in-  the  list  for  many  of  the  mines.  In 
general  it  may  lie  said  that  the  veins  of  this  district  consist  principally  of  calcite, 
quartz  (in  part  amethystine),  fluorite,  galena,  sphalerite,  marcasite.  argentite  and 
silver.  In  the  case  of  the  Silver  Islet  mine  to  the  above  must  be  added  niccolite, 
smaltite  or  chloanthite,  mercury  (probaibly  in  the  form  of  arquerite),  ann-abergite 
and  dolomite  with  possibly  huntelite.  The  nature  of  animikite  and  macfarlanite 
is  di.=;cussed  elsewhere  in  this  report. 

The  admirable  descriptions  of  the  mines  of  this  district  given  bv  Tu'ralP  and 
Bowen-  make  further  description  of  those  that  are  not  working,  undesirable.  The 
only  point  that  could  be  added  is  that  nature  is  gradually  restoring  the  landscape 
to  the  condition  that  existed  before  the  mines  were  opened.  It  is  only  when  new 
work  is  done  that  further  in-formation  of  value  can  be  obtained. 


IG.  S.  C.  Ann.  Rep.  1886,  Pt.  H. 

20nt.  Bur.  Min.,  Vol.  XX,  1911,  Pt.  1,  pp.  110-132. 
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Origin  of  the  Silver  Ores. 

So  far  as  work  has  shown,  the  silver  bearing  veins  are  located  in  the  Animikie 
slates  and  post-Animikie  diabase  sills,  flows  and  dikes.  The  mineral  content  of 
the  veins,  however,  is  not  all  such  as  is  commonly  supposed  to  be  due  to  basic  igneous 
rocks,  though  a  part  of  the  minerals  are  usually  found  in  veins  in  such  rocks.  The 
experience  at  Cobalt  has  sho"v\Ti  that  the  nickel-cobalt  minerals  are  almost  invari- 
ably in  the  diabase,  as  well  a-s  in  the  sedimentary  rocks,  and  while  silver  is  found 
in  the  granite,  it  is  by  no  means  so  common  as  in  the  diabase.  The  peculiar 
feature  of  the  Thunder  Bay  silver  veins  that  seems  to  point  to  another  source  for 
part  of  the  vein  material  is  the  iu>iversal  presence  of  fluorite  which  is  more  corn- 


Fig.  2. — Macfarlanite — (sm))    Smaltite,    (g)    galena 
(white  m'neral)  silver. 


monjy  supposed  to  be  connected  with  the  emanations  from  an  acid  magma  such  as 
granite,  though  found  also  with  phonolyte  and  andesite.  In  the  case  of  the  Dorion 
lead  and  zinc  mines  it  is  difficult  to  assume  an-y  other  origin,  as  these  veins  are 
near  the  granite  contact,  and  little  if  any  basic  rock  is  present.  In  the  other 
mines  visited  the  case  is  not  so  clear  as  granite  exposures  are  not  near  at  hand. 
In  discussing  a  similar  series  of  ores  in  the  Ainsworth  mining  camp  in  British 
Columbia,  SchofiekP  attributes  the  origin  to  solutions  emanating  from  granite  in 
the  pneumatolitic  stage  of  cooling  on  the  ground  that  fluorite  is  a  common  gangue 
mineral. 


'Geol.  Surv.  Can.,  Mem.  L17,  p.  3«. 
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Silver  Islet  Mine 

This  mine,  which  was  operated  from  1869  to  1884  and  produced  approximately 
3^000,000  ounces  of  silver,  was  partially  pumped  out  during  the  summer  of  1920 
by  R.  C.  Jami.'^ou  and  1).  C.  reacoek.  Ihiluth,  Minn.,  for  the  purpose  of  samp- 
ling the  roof  and  first  level.  It  was  popularly  supposed  that  the  roof  was  broken 
BO  that  it  would  be  impossible  to  unwater  the  mine,  but  the  first  day's  pumpii>g 
showed  this  to  be  incorrect  as  the  water  was  lowered  45  feet  in  the  shaft.  The 
entire  work  of  pumping  was  done  with  compressed  air  and  the  first  level  was  kept 
free  from  water  until  the  sampling  was  completed.  A  mill  and  smelter  saimple 
was  taken  from  the  roof,  aaid  as  autumn  approached  the  machinery  was  removed 
to  the  main  land  for  the  winter.  During  the  winter  diamond-drilling  has  been  in 
progress,  and  it  is  hoped  that  the  results  of  this  work  will  supplement  the 
favourable  results  secured  in  the  roof  of  the  mine.  In  January,  1921,  the  Islet 
Exploration  Company,  Limited,  of  which  Mr.  Peacock  is  the  manager,  was  in- 
corporated under  the  laws  of  Ontario. 
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Fig.  3. — Macfarlanite — (n)  niccolite,  (g)  galena,  (z)  zinc  blende, 
(white  mineral)  silver. 
The  ore  slidwing  in  t;he  roof  of  the  mine  is  largely  macfarlanite  with  native 
silver,  argentite,  galena  and  sphalerite.  In  order  to  ascertain  the  nature  of  the 
macfarlaniite  numerous  samples  were  taken  and  through  the  kindness  of  Ellis 
Thomson,  of  the  University  of  Toronto,  a  mineralographic  study  has  been  made 
which  shows  conclusively  that  this  material  is  an  intimate  mixture  of  silver,  nic- 
colite,  smaltite-chloanthite,  galena,  and  sphalerite,  which  is  the  typical  associa- 
tion in  the  Cobalt  area.  The  order  of  deposition  as  shown  in  the  illustrations  (Figs. 
2  and  3)  is  apparently  galena  and  sphalerite,  probably  crystallizing  contemporan- 
eously, followed  by  silver  whieh  is  frequently  completely  inclosed  by  niccolite. 

Inasmuch  as  the  early  analysis  by  Macfarlane^  show-ed  the  only  constituents 
to  be  silver,  mercury,  nickel,  antimony  and  arsenic,  and  recalculation  of  the 
analysis  showed  that  the  arsenic  and  antimony  were  presen.t  in  the  proper  propor- 

1  Trans.  A.  I.  M.  E.  Vol.  8,  p.  238.  ~      "~~~ 
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tion  to  form  niccolite  and  breithauptite,  it  was  deemed  advisable  to  bave  an  analy- 
sis made  to  settle  definitely  tbe  mueb-mooted  question  of  a  compound  of  silver 
•witb  arsenic  or  antimony  iiii  tbe  material.  In  preparing  tbe  specimen  it  was  impos- 
sible to  get  absolutely  pure  material  but  from  tbe  mineral ographic  study  it  was 
definitely  known  tbat  tbe  material  contained  silver,  niccolite,  smaltite,  galena, 
spbalerite  and  dolomite.  After  picking  out  as  mucb  dolomite  as  possible  tbe  sample 
was  crusbed  in  an  agate  mortar,  and  screened  on  a  sixty-mesb  sieve.  Tbe  oversize 
and  fines  were  analyzed  separately  by  E.  W.  Todd,  in  tbe  Mineralogical  Laboratory 
of  tbe  University  of  Toronto,  and  tbe  results  combined  in  proportion-  to  tbe  weigbts 
of  tbe  two  portions,  to  give  tbe  average  composition  of  tbe  ore.    Tbe  results  follow : 

Composition  of  Macfarlaxitk. 


Oversize                                      Fine.s                                      Average 

Schedule 

percentage        molecular 
proportion 

percentage        molecular    i    percentage 
I)roi)ortion 

molecular 
proport.'on 

Ag 79.91 

Pb ,           2.01 

Zn i           0.26 

S i           1.22 

As.. 5.40 

Sb ;           0.48 

Hg 0.84 

Ni 4.29 

Co 0.31 

Fe 0.20 

Ca   0 1.18 

Mg   0 0.64 

C  Oo 1 .  40 

.731 
.010 
.004 
.038 
.072 
.004 
.004 
.073 
.005 
.004 
.021 
.016 
.032 

12.44 

20.31 
0.94 
4.42 

12.27 
0.72 
0.21 
9.42 
0.82 
0.44 

14.15 
6.55 

17.78 

.115 
.098 
.014 
.141 
.164 
.006 
.001 
.161 
.014 
.008 
.251 
.163 
.414 

32.  54 

14.86 
0.59 
3.46 

10.23 
0.65 
0.39 
7.92 
0.66 
0.37 

10.29 
4.80 

12.55 

..302 
.072 
.009 
.108 
.135 
.054 
.002 
.135 
.011 
.007 
.81 
.119 
.285 

Total...           9S.  14 

100.47 

99  30 



In  making  tbe  analysis  it  was  i>ecessary  to  make  tbe  determinations  of  zinc, 
sulpbur,  lime  and  magnesia,  and  carbon  dioxide  on  separate  portions,  so  tbat  tbe 
recalculation  of  tbe  analysis  wbicli  follows  sbows  a  few  minor  variations  from  tbe 
results  tbat  would  be  demanded  by  tbeory.  In  tbe  scales  tbe  following  minerals 
were  recalculated. 


Mineral 

Dolomite 

exce.ss  of 

Marcasite 

Galena 

Sphalerite 

Breithauptite.  . 

Niccolite 

Cobaltite 

Argentite 

Silver 

Mercurv 


Molecular  proportions 


Percentage 


Ca  O 

Ca  O 

Fe 

Pb 

Zn 

Ni 

Ni 

Co 

Ag 

Ag 

Hg 


.016 
.005 
.004 
.010 
.004 
.004 
.069 
.005 
.018 
.713 
.004 


Mg  O      .016 


S 

.008 

s 

.010 

s 

.004 

s  c 

.004 

As 

.069 

As 

.003 

S 

.009 



2.94 

(0.28) 

0.45 

2.33 

0.39 

.71 

9.20 

0.78 

2.26 

77.94 

0.84 


It  will  be  noted  tbat  tbere  is  a  sligbt  excess  of  lime  above  tbe  carbon-  dioxide 
ratio  wbicb  is  readily  accounted  for  becau.^  tbese  were  determined  on  different 
portions.  In  calculating  cobaltite,  sulpbur  is  here  assaimed  to  replace  arsenic. 
Tbe  mercury  is  undoubtedly  amalgamated  witb  tbe  silver  forming  arquerite,  wbicb 
adds  to  tbe  resemblance  of  tbis  material  to  tbe  cobalt  silver  ores  wbicb  frequently 
vield  as  mueb  as  four  per  cent,  of  mercury  from  tbe  silver. 
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The  fine  material  yielded  the  same  materials  with  the  exception  of  argentate 
which  was  absent  and  calcite  which  is  probably  indicated  by  the  excess  of  lime  in 
the  first  analysis. 


Mineral 


Molecular  proportions 


Percentage 


Dolomite.  .  .  . 

Calcite 

Marcasite.  .  . 

Galena 

Sphalerite.  .  . 
Breithauptite. 
Niccolite .... 

Cobaltite 

Silver 

Mercury 


Ca  0 

.163 

Mg  0 

.163 

Ca  0 

.088 

CO2 

.088 

Fe 

.008 

S 

.016 

Pb 

.098 

s 

.098 

Zn 

.014 

s 

.014 

Ni 

.006 

Sb 

.006 

Ni 

.155 

As 

.155 

Co 

.014 

As 

.009 

Ag 

.115 

Hg 

.001 

30.54 
7.94 
0.94 

23.38 
1.38 
1.07 

20.66 
1.92 

12.44 
0.21 


It  will  be  noted  that  in  tooth  these  analyses  when  the  nickel  and  cobalt  have  com- 
bined with  the  requisite  amount  of  arsenic  and  antimony  there  is  no  excess  of 
these  latter  to  combine  with  the  silver.  In  fact,  there  is  a  slight  deficiency  in-  ar- 
senic in  both  analyses  which  is  in  direct  proportion  to  the  cobalt  content.  If  we 
assume  the  presence  of  a  very  small  amount  of  temiskamite  in  place  of  part  of  the 
niccolite,  this  discrepancy  would  disappear  but  this  mineral  was  not  recogn-ized  in 
the  mineralographic  examination. 

From  this  examination  it  is  definitely  shown  that  in  the  Silver  Islet  mine  the 
material  that  has  been  known  as  macfarlanite  is  a  mixture  of  the  minerals  that  are 
characteristic  of  the  Cobalt  area,  and  that  these  were  deposited  later  than  the 
argentite,  galena  and  sphalerite  which  are  characteristic  of  the  other  mines  in  the 
Port  Arthur  region.  It  is  also  of  considerable  interest  and  probably  of  economic 
importance  to  n-ote  that  this  association  is  found  in  the  dolomite  and  not  in  a  vein 
which  is  principally  calcite. 

In  connection  with  the  examination  of  macfarlanite  a  sample  of  animikite 
which  was  obtained  from  the  dump  was  examined  by  ^Ir.  Thomson  who  found  that 
it  consisted  of  the  same  minerals  as  the  macfarlanite.  The  sample  was  iK>t  large 
enough  to  furnish  material  for  an  analysis,  but  in  view  of  the  confirmation  by  the 
analyses  of  Mr.  Thomson's  findings  in  the  case  of  macfarlanite  there  appears  to  be 
no  reason  to  make  an  analys^is.  This  m.aterial  must  also  be  considered  a  mixture. 
No  specimen  of  huntelite,  the  third  material  which  has  been  looked  upon  as  peculiar 
to  this  mine,  was  obtained. 

In  order  to  show  the  nature  and  size  of  the  Silver  Islet  vein,  photographs  of 
the  roof  of  the  stope  were  taken.  The  width  sIioavti  in  Figure  4  is  from  ten  to 
twelve  feet.  The  light  coloured  vein  material  consists  principally  of  dolomite  which 
is  decidedly  rich  in  macfarlanite,  sphalerite  and  galena.  The  brecciated  character 
of  the  vein  is  well  shown,  but  the  apparent  tapering  of  the  veins  is  due  in  large 
part  to  the  fact  that  the  roof  is  sloping  so  that  the  lower  part  of  the  picture  is 
much  farther  from  the  camera  than  the  upper  part.  Figure  5  shows  a  closer  view 
of  another  portion  of  the  vein-  and  illustrates  the  remarkable  brecciation  that  is 
shoAMi  throughout  the  upper  level.  The  greatest  Avidth  of  vein  material  that  was 
mined  was  about  twenty-four  feet  and  was  at  the  junction  of  the  two  main  veins 
on  the  first  level. 

An  interesting  feature  of  the  minin-g  operations  at  Silver  Islet  is  the  plan  that 
evidently  has  been  adopted  to  recover  the  ore  from  the  roof.  Inasmuch  as  it  is 
estimated  that  several  hundrctl  thousand  ounces  of  silver  remain  in  the  roof,  the  re- 
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Fig.  4 — Roof  of  stope  showing  Silver  Islet  vein. 
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Fig.  5 — Closer  view  of  Silver  Islet  vein,  showing  hrcooiation. 
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coven-  of  this  is  an  important  item.  To  do  this  without  drowning  out  the  mii>e  was 
a  problem.  Just  below  the  roof  a  ledge  about  three  feet  wide  has  been  cut  in  the 
wall  so  as  to  give  a  good  jmssage-^vay  practically  the  entire  length  of  the  work- 
ings. It  was  evidently  the  intention  to  roof  this  over  with  concrete  after  which  the 
roof  was  to  be  blasted  and  the  loose  rock  then  dredged  from  above.  It  is  certain 
that  no  otlier  metliod  would  provide  for  the  recovery  of  the  roof  ai>d  further  working 
of  the  mine.  The  unexpected  closing  down  of  the  mine,  however,  left  this  work 
for  a  later  development. 

Federal  A\ine 

A  shaft  about  forty  feet  deep  has  been  sunk  at  the  Federal  mine  in  Paipoonge 
township  on  a  strong  vein  which  is  about  five  feet  wide.  The  vein  material  is 
principally  quartz  and  calcite,  but  with  these  there  are  fluorite,  l)arite,  marcasite, 
galena,  splialerite,  argentite  and  silver.  Most  of  the  silver  value  is  present  in  the 
form  of  argeai-tite,  and  it  was  reported  by  F.  S.  Wiley,  who  is  .developing  the  prop- 
erty, that  the  average  value  ol)tained  in  sinking  is  about  thirteen  ounces  of  silver. 
The  association  is  the  same  as  that  exhibited  l)y  the  other  West  End  mines,  and 
so  far  the  values  have  been  found  in  crossing  the  Animikie  slate. 

Calcite 

In  all  the  veins  of  the  region,  calcite  is  found  in  abundance  and  when  crystals 
are  found  m  vugs,  the  form  varies  in  a  remarkable  degree.  When  several  minerals 
are  crystallizing  from  a  solution  it  has  been  found  that  they  fi'cquently  exerl;  a 
decided  influence  on  the  forms  that  will  ai)pcar  on  the  various  su])stances,  so  that 
in  certain  cases  it  is  possible  to  indicate  the  conditions  which  prevailed  at  the  time 
when  a  substance  crystallized  l)y  the  forms  presoj:.t  on  the  crystal. 

A  vein  in  which  calcite  of  two  ages  occurs  was  found  on  the  north  side  of  the 
Shangoinaw  island  about  a  mile  west  of  Silver  islet.  So  far  as  observed,  no  other 
mineral  w^as  present,  so  that  the  conditions  appear  to  be  the  simplest  possible.  The 
older  generation  of  calcite  has  been  partially  dissolved,  presumably  by  rain-  water, 
so  as  to  present  a  tabular  aspect.  Upon  these  crystals  a  new  growth  started  giving 
er)'stals  that  are  nearly  colourless  and  free  from  cleavage  cracks  so  that  in  some 
cases  the  calcite  is  probably  fit  for  C)'])tical  use.  The  surface  is  somewhat  frosted  so 
that  the  remarkable  clearness  is  seen  only  when  a  crystal  is  split.  These  crystals 
show  the  unit  rhombohedron  as  the  dominant  form  but  in  addition  show  the  base 
as  well  as  several  other  forms  which  are  priiu-ipally  scalenohedrons.  Some  of  these 
forms  are  new  for  this  mineral,  and  it  is  thougiit  that  the  combination  shown 
here  represents  the  material  that  crystallizes  from  water  containing  carbon  dioxide 
(rain  water)  at  the  temperature  of  Lake  Superior  water  ij>  the  summer  months,  at 
a  pressure  not  to  exceed  two  atmos])heres. 

The  study  of  the  crystal  form  of  this  calcite,  wliile  yielding  no  immediate 
economic  results  has  a  bearing  on  the  deposition  of  ores  and  further  work  may 
yield  information  of  considerable  Aalue.  In  preparing  cr}^tals  of  various  sub- 
stances in  the  laboratory  it  has  hccii  sliown  tbat  the  same  sulistance  will  develop 
entirely  different  combinations  of  crystal  faces,  depending  upon  the  nature  of  the 
solution  from  which  the  crystals  are  formed  and  the  ])ressure.  The  difficulty  in 
the  case  of  mineral  deposits  is  to  ascertain  the  nature  of  the  solution  from  which 
a  particular  mineral  crystallizes.  It  has  l)een  shown  l)y  experience  that  the  habit 
of  crystals  of  a  given  mineral  in  a  given  mineral  association  is  fairly  uniform,  so 
that  a  mineral  like  calcite  which  is  almost  universal  as  a  vein  mineral,  might  well 
serve  as  an  index  to  the  particular  stage  of  ore  deposition  that  had  been  reached  in 
a  particular  vein  or  portion  of  a  vein. 


NOTES  ON  THE  QOUDREAU  GOLD  AREA 
Bv  A.  Q.  Burrows 


In  accordance  with  my  instructions  of  22nd  June,  1921,  I  proceeded  to 
Goudreau  station  on  tJie  Algonia  Central  railway,  to  examine  the  recent  gold 
find  on  the  Murphy  claims  which  are  located  in  township  28,  range  XXYI,  dis- 
trict of  Algoma.  Tliis  township  is  included  in  the  land  grant  of  the  Algoma 
Central  K'ailway  Company,  and  claims  staked  in  it  are  recorded  at  that  company's 
office  at  Sault  Ste.  ^Marie. 


MOOREHOUSE. 


Scale  of  Miles 


The 


Key    map    showing    location    of    Goudreau    gold    area,    Algoma    district. 
Murphy  claims  are  located   in  Township  28,  Range  XXVI. 

Means  of  Access 

The  area  is  most  conveniently  reached  from  Franz,  a  station  at  the  crossmg 
of  the  Canadian  Pacific  and  Algonia  Central  railways.  Goudreau,  the  nearest 
railway  station  to  the  gold  discovery,  is  17  miles  southward  from  Franz;  the 
Murphy  claims  are  about  31/2  miles  Fouthwestward  from  Goudreau.  The  camp 
is  reached  by   a  good  canc^  route  starting  one-half  mile  south  of  the  station. 
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The  route,  which  requires  about  two  hours'  travelling,  is  by  way  of  Jackson, 
Long,  Doherty,  Aitken  and  Murphy  lakes.  The  longest  portage  is  about  one 
mile.  The  find  is  located  near  the  north  shore  of  Murphy  lake  on  mining  claims 
407   and  40i8. 

Discovery 

The  discover}'  was  made  by  Thos.  Murphy  of  Goudreau  while  engaged  in 
fur  trapping  in  the  month  of  April  1921.  A.  V.  J.  Selkirk,  of  Franz,  merchant, 
and  Jas.  Perry,  Goudreau,  were  early  partners  with  Mr-  Murphy;  later,  several 
others  were  given  interests  in  the  claims.  Twelve  claims  in  the  vicinity  of  Murphy 
lake  were  staked  by  these  gentlemen.  At  the  time  of  my  visit  the  claims  were 
being  examined  by  C.  G-.  Daimpre  for  A.  R.  Porter  of  Toronto,  Mr.  Porter  was 
on  the  ground,  and  before  leaving  procured  an  option  on  that  part  of  the  pro- 
perty on  which  the  gold-bearing  veins  are  located. 

Geology 

The  roicks  in  the  area  to  the  southwest  of  Goudreau  are  dominantly  basic 
volcanics  of  Keewatin  age.  Rocks  of  this  character  were  observed  from  Goud- 
reau all  along  the  portage  route  to  Murphy  lake.  The  ellipsoidal  structure, 
with  amygdules  so  'chairacteristic  o'f  much  of  the  Keewatin,  is  frequently  seen. 
In  places  the  basic  lava  contains  considerable  carbonate,  and  is  lighter-coloured 
than  the  normal  dark-coloured  rock.  Most  of  the  lavas  are  altered  to  schist, 
which  has  a  general  strike  nearly  east  and  west.  With  the  lavas  there  is  a  small 
amount  of  banded  iron  formation,  magnetite  and  silica,  seen  on  claiims  408  and 
412,  In  the  vicinity  of  Goudreau  the  main  iron  formation  zone  is  prominent. 
Two  of  the  large  iron  pyrites  properties,  the  Goudreau  mine  of  the  Nichols 
Chemical  Company,  and  the  Rand  Consolidated  Mines,  are  near  Goudreau ; 
neither  of  these  being  in  operation  at  the  time  of  inspection. 

With  the  basic  volcanics  in  the  vicinity  of  Murphy  lake  there  are  several 
intrusions  of  quartz  porphyry  or  quartz-feldspar  porphvTy;  these  acid  rocks  are 
generally  schistose  like  the  darker  lavas-  Some  of  the  quartz-porphyrv-  occurs 
as  dikes  cross-cutting  the  strike  of  the  lava  flows.  One  small  mass  of  porphyry 
intrusiive  into  the  basic  rock  can  be  observed  on  the  north  line  of  claim  407. 

A  mass  of  grey  granite,  gneissic  in  places,  occurs  on  several  claims  to  the 
west  of  the  goild  discovery. 

Several  narrow  dikes  of  the  diabase  with  a  N.-S.  strike  cut  the  older  forma- 
tions. One  of  these  along  the  east  line  of  claim  459,  is  an  olivine  diaba.'«.  The 
rock  relationships  are  illustrated  in  the  accompanying  geological   sketch  map. 

Veins 

Gold  was  first  discovered  in  a  quartz  vein  in  the  southeastly  part  of  claim 
408  (Murphy),  where  for  a  distance  of  about  20  feet  along  the  hanging- wall 
side  of  the  vein,  there  are  a  number  of  showings  of  quite  coarse  gold  in  the  quartz. 
The  quartz  vein  has  been  traced  by  trenching,  and  outcrops  for  about  SOO'  feet 
on  claim  408,  It  strikes  approximately  N  70°  W,  and  the  dip,  where  observable, 
is  from  60°  to  80°  S.  It  varies  in  width  from  seven  inches  to  three  feet.  Along 
the  quartz  vein  the  wall  rc^k  has  been  altered  in  places  to  a  rusty  schist  containing 
ankerite  and  sericite,  and  carrj-ing  quartz  veinlets  together  with  sulphides  at  dif- 
ferent points.  The  width  of  the  altered  rock  appears  to  vary  greatly,  but  owing  to 
the  small  amount  of  cross-trenching,  the  width  of  the  possible  mineralized  wall 
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rock  could  not  be  determined.  The  hanging- wall  contact  of  the  quartz  and  schist  is 
more  definite  than  the  footwall.  At  the  location  of  the  gold  showings  the  vein, 
including  the  wall  rock,  is  about  3  feet  in  width,  while  15  feet  to  the  north  is  a 
subsidiary  quartz  vein  a  foot  in  width,  to  the  north  of  which  is  a  band  of  ankerite. 
Twenty  feet  to  the  west  tliis  smaller  vein  is  only  3  feet  from  the  main  vein.  The 
quartz  vein  in  places  is  well  mineralized  with  pyrites,  copper  pyrites  and  pyrrhotite; 
150  feet  southeasterly  from  the  above  showing,  the  quartz  vein  is  about  7  inches 
in  width,  and  in  a  band  of  sugary  quartz  and  schist  on  the  hanging-wall,  visible 
gold  was  s^en. 

Work  has  also  been  done  on  claim  40T  to  the  east.  At  the  west  line,  200-  feet 
north  of  ]\Iurpliy  lake,  a  narrow  quartz  vein  about  a  loot  in  width  has  been  traced 
65  feet;  it  strikes  S  80°  E.     The  wall  rock  for  a  few  inches  is  quite  rusty,  and 


Goild    bearing   quartz    vein,    Murphy    claim    (Goudreau   Grold    Mines), 

ehciwing     hanging     wall     contact     with     Keewatin     rock.      White 

quartz  is  about  two  feet  wide  in  foreground,  while  the  foot-wall 

is    silicified    rock.      Visible    gold    occurs    in    the    outcrop. 


carries  sulphides.  Visible  gold  was  observed  at  two  points  along  the  vein.  Abcut 
200  feet  easterly  from  the  west  line  work  ha^?  been  done  on  a  wide  ankerite-schist 
band  up  to  20  feet  in  width,  which  carries  quartz  veins  roughly  parallel  to  the 
ankerite  band.  It  has  been  traced  for  170  feet  in  a  direction  S  70°  E.  Xo  visible 
gold  was  observed  in  this  vein,  but  at  one  point  an  a.ssay  of  $6.00  in  gold  was  ob- 
tained over  a  width  of  2ft.  9  in.  of  quartz,  and  $4.00  in  gold  over  a  width  of  5  ft. 
6  in.  of  the  schist  and  carbonate,  carrying  quartz,  lying  to  the  north.  Owing  to 
the  highly  altered  character  of  the  schist  by  oxidation,  the  latter  aa?ay  is  only 
indicative  of  the  presence  of  gold,  and  may  represent  concentration.  The  quartz  vein 
carries  pyrite,  copper  pyrites,  pyrrhotite,  and  a  little  zinc  blende.  It  is  possible 
that  this  easterly  vein  is  the  faulted  part  of  the  vein  exposed  on  claim  4'0'8. 

A  geological  sketch  map  showing  the  approximate  location  of  the  veins  on 
claims  407  and  408  accompanies  these  notes.  A  number  of  assays  of  samples 
obtained  at  points  along  the  veins  showed  gold  values  ranging  from  a  few  cents 
to  $28.00  per  ton.  Xone  of  the  assays  were  taken  from  points  where  visible  gold 
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was  seen.  In  addition,  two  essays  were  made  of  specimens  of  quartz  carry- 
ing a  high  percentage  of  sulphides,  from  a  pit  a  few  feet  west  of  the  rich  gold 
showings,  which  gave  $31.20  and  $48.80  in  gold. 

The  property,  hcwever,  was  not  in  condition  for  any  thorough  sampling,  since 
few  cro'S  trenches  had  been  made  exposing  the  walls  of  the  vein,  and  none  below 
the  superficial  oxidation.  The  main  vein  shows  high  grade  ore  for  at  least  40 
feet  near  the  discovery,  but  extensive  work  will  be  required  to  determine  the  pos- 
sible ore  shoots,  since  large  portions  of  the  vein  are  concealed  by  drift. 
Cross  trenches  and  blasting  to  the  unoxidized  vein,,  preparatory  to  samp- 
ling, will  be  carried  on,  and  it  is  expected  that  a  shaft  will  be  sunk  on  or  near  the 
rich  section  of  the  main  vein. 
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Quartz  vein   Bas'icvo/canics  Iron  formation  Quartz  porphyry  Grey  granite    Diabase  dikes 


Geolcigical   sketch    map    showing    veins   on    claims    407    and    408. 

From  later  information  it  appears  that  trenching  about  50O  feet  westerly 
from  the  original  discovery  exposed  the  vein  showing  visible  gold  in  greater 
abundance  than  in  the  shoot  farther  east.  Two  shafts  have  been  sunk  to  moderate 
depths,  namely,  -iOi  feet  and  43  feet,  and  a  third  to  a  depth  of  6  feet.  On  the 
installation  of  hydro-electric  power,  mining  operations  will  be  resumed. 

The  property  was  taken  over  by  C.  A.  Foster  in  the  fall  of  1921,  and  a 
company  known  as  the  Goudreau  Gold  Mines  has  been  organized.  A  mining 
plant  including  a  lO-drill  compressor  has  boon  installed  on  the  property.  The 
nearest  available  hydro-electric  power  is  at  Magpie  mine,  from  which  point  a 
transmission  line  has  been  constructed  to  the  Goudreau  Gold  Mines. 

Townships  48  and  49 

A  short  trip  under  the  guidance  of  Jas.  Cline,  a  prospector,  was  made  north- 
eastward from  Goudreau  in  townships  49  and  48,  range  27.     Gold  has  been  dis- 
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covered  on  a  iiunvber  of  claims  between  GoucTreau  station  and  Goden  lake,  wliich 
lies  in  the  southeast  part  of  to\niship  48. 

]\IcCarlhi/-Wehb.— The  McCarthy-Webb  groui)  of  claims  2049,  2050,  etc.  near 
Iron  lake,  has  been  described  hy  W.  If.  Collins  ^  in  his  report  on  the  Ma«-pie-Hawk 
area.  Briefl}^  the  rock  is  a  schistose  porphyry  which,  in  places,  is  a  quartz-por- 
phyry with  a  strike  N  84°  E  mag.  Shear  zones  occur  in  tho  porphyr}-,  and  these 
are  indicated  l)y  a  rusty  surface  containing  vague  quartz  veinlet^?,  which  is  in  marked 
contrast  to  the  white  porphyry.  The  rusty  .streaks  are  very  irregular  in  length  and 
breadth,  being  from  a  few  inches  to  a  few  feet  in  width,  containing  fine-grained 
iron  pyrites.  Gold  in  a  ver)^  fine  state  has  been  found  in  the  rusty  zones.  In 
addition,  there  are  \ndely  separated  transverse  veinlets  of  quartz  carrying  much 
tourmaline,  in  which  coarse  gold  has  been  discovered.  These  veins  are  more  definite 
than  those  running  with  the  schist.  The  property  has  been  sampled  several  times, 
particularly  in  one  place  for  a  length  of  100  fo(>t.  wlicvc  the  rusty  coiulitii/U  is 
most  pronounced. 


Tran'Sverse    gold    bearing    quartz    r^uin    carrying    massive 

toumuialine,    Morrison    claim   2025,    north    of    Goudreau 

lake.     The  dark  rock  in  the  foreground  is  schi.stose 

l)asalt.      The    lighter    rock    in    the    background    is 

schistoise  quartz  porphyry. 


Morrison. — The  Morrison  claim,  2075,  on  the  nortli  sJiore  of  Goudreau  lake, 
is  similar  to  the  McCarthy  in  structure.  However,  the  rusty  zones  ruuniiig  with 
the  scldst  are  less  pronounced,  while  there  arc  more  of  the  transverse  quartz-tour- 
maline veiuiS.  Visible  gold  has  been  found  in  a  number  of  the  narrow  veins  which 
are  parallel  to  the  schist,  and  also  in  the  transverse  veins.  The  main  shears, 
abmit  a  foot  in  Avidth,  strike  from  I^  GG°  to  N"  8G°  E,  whereas  the  cross  veiidels 
strike  N  6°  E.  The  latter  vary  from  a  fraction  of  one  inch  to  14  inches  in  width, 
and  are  too  widely  spaced  to  mino  togotlici". 


Geol.  Sur.  Canada,  Summary  Report.  Pt.  E.,  1918. 
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Cline. — A  number  of  claims  about  11/4  miles  northeast  of  Pine  lake  were  also 
risited.  Visible  gold  was  seen  on  claims  2186  and  2189.  The  rooks  are  Keewatin 
schist  in  Avhieh  narrow  quartz  veins  have  been  formed.  A  shaft  was  sunk  25  feet 
on  claim  2189,  on  a  quartz  vein  from  11/^  inches  to  six  inches  in  width,  in  which 
there  is  a  high  percentage  of  sulphides,  also  visible  gold.  The  extension  of  the  vein 
to  the  west  where  it  is  cut  by  a  diabase  dike,  has  not  been  found. 

On  claim  2186  there  is  one  narrow  rich  quartz  vein  about  5  inches  wide,  in 
which  gold  has  been  found  (.)ver  a  length  of  20  feet.  A  second  vein  from  8  inches 
to  3  feet  wide  occurs  on  tbe  chiim.  It  consists  of  quartz  and  schist,  on  which  a  5- 
foot  pit  has  been  sunk.  Material  from  this  vein  sliowed  much  gold  in  panning. 
Owing  to  the  heavy  drift  covering,  it  is  difficult  to  trace  the  veins  any  distance. 

Some  rusty  sihear  zone^i  were  also  observed  on  claims  2183  and  2184.  On  claim 
2184  in  one  trench  the  rus'ty  zone  is  15  feet  in  width,  which  diminishes  rapidly  to 
the  west.  Some  visible  gold  is  reported  near  the  north  wall.  Sutlioient  work  has 
not  been  done  on  any  of  these  claims  to  determine  their  value. 

Literature 

The  geological  reports  on  tlio  ]\Iicbipicoten  area  for  the  greater  j)art  refer  to 
tbe  iron  ranges.  Tlicsr  rc|.<)rls  iiirludc  those  by  W.  II.  (V)llins',  J.  M.  HelF,  A.  P. 
Colciiiair'.  and  A.  L.  Par.-ons'.  W.  II.  Collins,  in  bis  report  refers  to  the  gold 
area,  to  the  noiiiiea.st  of  Goudreau.  His  geological  map  of  the  Goudrciiu  Pyrite 
.Vrca  extends  westward  to  within  a  mile  and  a  (|ua;i-ter  of  tbe  ^luri)by  claims. 

At  the  time  these  notes  were  made  Ellis  Thomson  was  in  the  field  for  the 
Geological  Survey,  continuing  the  mapping  of  the  area  begun  by  W.  II.  Collins. 
Tlis  work  will  include  an  examination  of  the  area  southwest  of  Goudreau  in  which 
tbe  Mur[iby  claims  are  located,  and  t1u>  area  near  Pine  lake. 

'  The  ore  deposits  of  Goudreau  and  Magpie-Hawk  Areas,  IMichipicoten,  Ont.,  Geol. 
Sur.     Canada,   191S,  Part  E. 

Mron   Kanges   of  Michipicoten   West,   14th   report,   Ont.   Bur.   Mines,   190."),    Part  I. 

•' -Michipicoten  Iron  Region,  Coleman  and  Willmott,  11th  report,  Ont.  Bur.  Mines.  1902. 

'The  productive  area  of  tlie  Michipicoten  Iron 'Ranges,  241h  report,  Ont.  Bur.  Mines, 
lfU4,  Part  1. 
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Algoma   dist.   geology    44 

report   by    27-38 

Slate  island,  1.  Superior,  geology  9 

Slate  island    gold   deposits    ....  17 

Parsons.  ('.  S. 
assistant      on       Schreiber-Duck 

lake   survey    ] 

Peacock,     D.      C.,     Manager.     Islet 

Exploration  Co 34 

Pebbles     shiipped     froon     .Faakfish, 

Th.    B 25,  26 

suitable   for   grinding  ore    26 

PoiAmatitc',   Thumler    Pay   dist. 
Joilinson  lake,  Hig  Duck  lake  .  .  5 

near  Selim    8 

Sclireiber    9 

Perry,    James    40 

Pillow  lava,  Tliundor  Bay  dist. 

Big  Duck  lake  area   5,  20,  21 

Conmee  tp 27 

Kaministikwia   iron   range    ....  27 

Loon      lake,      Schreiber,     inter- 
banded  with  mica  schist   ....  4 
Sclireiber    ...  6 


1921 


Index,  Part  IV 


51 


Pillow  lava — continued.  page 

Ware  tp 27 

west   of   Schreiber    9 

Pillow    structure,    Big    Duck    lake 

area    20 

Plagioclase,     Pine     lake,     tp.     48, 

Algoma  dist 44 

Big  Duck  creek,  Schreiber   ....  9 
Pleistocene  geology 

Schreiber-Duck  lake  area    4 

Polaris  gold  prospect    19 

Blue  Jay  lake    o 

Schreiber   peninsula    3 

Poplar,  Thunder  Bay   dist. 

Victoria  lake    3 

Porcupine  silver  mine,  Gillies  tp. 

:Minerals    32 

Porp'hyry 

Algoma  dist.,  Tps.  48,  49   43 

Thunder  Bay  dist. 

Big  Duck  lake  area    8 

east  of  Schreiber   15 

McKellar-Longworth        gold 

mine   14 

near  Selim    8 

Schreiber    6 
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NATURAL  GAS  IN  1920 

By  E.  S.  Estlin,  Commissioner  of  Natural  Gas 

Work  of  the  Year 

Certain  amendments  to  the  Xatural  Gas  Act  1919  were  submitted  to  the 
Legislature  iu  the  session  of  19'^U  but  were  eventually  withdrawn,  consequently 
the  Act  remained  unchanged  except  as  regards  a  slight  amendment  giving  the 
Natural  Gas  Conmii.^sioner  authority  to  admdnister  an  oath  and  take  an  affidavit, 
statutory  declaration  or  evidence  under  oath  in  any  part  of  Ontario/ 

During  the  months  of  February  and  March,  the  Commissioner  was  occupied 
chiefly  in  holding  inquiry  into  the  general  situation  at  some  of  the  important 
centres  in  the  natural  ga's  area,  a  full  account  of  which  has  been  published  in 
the  Twenty-ninth  Annual  Eeport  of  the  Ontario  Dq^artment  of  Mines,  1920, 
Part  Y.  The  evidence  submitted  at  these  inquiries  was  transcribed  from  the 
stenographer's  notes  and  bound  in  a  separate  volume  covering  the  Inquiry  held 
at  each  of  the  f'ollo^ving  places:  Sarnia,  Windsor,  Chatham,  Hamilton  and  Wood- 
stock.   These  volumes  are  on  file  in  the  Department  of  Mines,  at  Toronto. 

^[any  matters  pertaining  to  the  Natural  Gas  liidustry,  which  come  within 
the  Commissioner's  jurisdiiction,  have  been  dealt  vriih.  during  the  course  of  the 
year;  these  will  be  treated  briefly  in  this  report  under  separate  headings. 

In  dealing  with  matters  under  conrplaint.  making  adjustments  and  regu- 
lating the  gas  service  and  supply  general'ly,  official  enquiries  were  held  and  evidence 
heard  res^jecting  conditions  at  the  following  places: — 


Aid borough 

Barton  Tp. 

Kelmont 

Brantford 

Bridgef)ur<:; 

Canfield 

Chatham 

Dorchester 

Dunnville 

Dunwich  T}3. 

Dutton 

Fingal. 


Fonthill 

Gait 

Hagersnlle 

Hamilton 

Ingcrsoll 

London 

Moulton   Tp. 

Oil   Springs 

Paris 

Port  Burwell 

Rodney 

Sarnia 


Simcoe 

Southwold   Tp. 
St.   Catherines 
Stevensville 
Vienna 
Wallaceburg 
Wellandport 
Welland 
West  Lome 
Windsor 
AVood  stock 


Complaints  reach  the  Commissioner's  office  from  time  to  time  regarding  dam- 
age done  by  nj>plugged  wells.  Some  such  complaints  were  made  the  subject  of 
sjxKJal  investigation  by  the  Inspectors  during  the  year.  This  is  a  task  that  re- 
quired much  experience,  because  it  is  most  difficult  to  determine  just  where  the 
trouble  lies.  "WTien  a  case  of  this  kind  is  put  in  the  hands  of  the  Inspector,  it  is 
carefully  watched  until  the  remedy  has  l)een  determined  upon  and  api)lie(l. 

In  reviewing  tbe  events  throughout  the  year,  it  may  be  said  that  lO^O  has  been 
a  year  of  special  interest  to  those  who  have  taken  an  active  part  in  the  natural  gas 
problems  of  Ontario. 


'  An   Act  to  Amend   the  Natural  Gas  Act,  1919. 
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The  Relief  Xatural  Gas  Company  withdrew  from  active  operatious  altogether, 
and  as  part  of  their  main  su)>ply  line  was  owned  by  other  interests,  the  pipe  was 
taken  up  and  disijosed  of.  In  this  way,  the  connection  between  the  wells  and  the 
villages  of  Fonthill  and  liidgeville  and  township  of  Pelhani  was  cut  off,  leaving 
these  districts  without  any  gas  supply.  This  matter  was  met  hy  the  Commission- 
er's office  obtaining  a  junction  with  the  adjacent  high  pressure  line  belonging  to  the 
United  Gas  Companies,  and  gas  was  purcha^sed  from  this  Company  and  distributed 
through  the  remaining  distributing  system  of  the  IJelief  Company,  l^y  tlie 
courtesy  of  A.  H.  Trappnell,  tlie  liquidator. 

The  Xational  Gas  Company,  Limited,  sought  permission  to  remove  and  dispose 
of  their  twenty-one  mile  pipe-line  consisting  of  8,  10  andl2-inch  pipes  kid  between 
the  Seneca  gas  held  and  tbe  city  of  Hamilton. 

This  company  had  formerly  delivered  the  output  of  its  wells  to  the  Dominion 
Natural  Gas  'Company  for  distribution  in  Hamilton,  who  conveyed  the  gas  through 
its  own  lij[>es,  hence  the  expense  of  maintaining  this  valuabU'  line  l)y  the  Xat- 
ional Coni{)any  was  considered  unnecessary. 

The  Southern  Ontario  Gas  Company  constructed  a  })ipe-line  in  Kent  County 
at  a  cost  reported  to  exceed  $100,000  to  tap  the  wells  of  the  independent  producers 
in  Dover  township.  This  makers  a  fairly  direct  connection  between  the  Com- 
pany's main  pipe-lines  at  tbe  field  end  in  Tilbury  townshiip. 

The  formafion  of  tbe  Mnnit-ipal  Gas  Consumers'  Association  was  one  of  the 
events  of  the  year.  This  organization  grew  out  of  the  negotiations  that  were  being 
carried  on  hetween  the  Natural  Gas  interests  and  the  municipa:l|ities  regarding  the 
matter  of  rates,  and  is  composed  of  representatives  of  certain  municipalities  haviaig 
franchises  with  the  Gas  Companies:  the  present  secretary  is  H.  H.  Hallatt,  Tilbury. 

The  effort  to  obtain  increased  rates  put  forth  by  the  natural  ga.s  interests,  with 
a  view  to  preserving  and  maintaining  the  industry,  wits  successful  in  many  local- 
ities, and  a  slight  ui>ward  trend  of  prices  was  observed.  But  in  Essex,  Kent  and 
Lambton  counties,  the  increase  took  the  form  of  a  temi)orary  rate  of  forty  cents 
the  Gas  compai>y  agreeing  to  deposit  tlie  difference  hetween  that  price  and  the  fran- 
chise rate  with  the  treasurer  of  the  municipality,  to  he  subsequently  disposed  of 
when  a  scale  of  permanent  rates  could  l)e  reached. 

Near  the  end  of  the  summer  the  rate  controversy  reached  isuch  a  pitch 
tliat  the  gas  company  discontinued  the  supply  to  the  towns  of  Essex,  Tilbury, 
Blenbeim,  Dresden  and  liidgetowm,  this  action  being  in  violation  of  a  special  order 
previously  served  on  a!ll  gas  companies.  The  situation  was  met  hy  the  apiwint- 
mont  of  s]i('(-ial  agents  of  tbe  ('onvniis-)ioncr  at  eacb  town,  who  ])roccoded  to  restore 
the  service. 

An  important  organization  was  foi-mcil  towai'ils  tbo  end  of  tbe  year  calkn!  the 
LTnion  i>evelopment  Conii)any.  Limjited.  This  com[)aiiy  is  carrying  on  drilling 
operations  in  Dawn  to'wnsliip  and  has  two  rigs  now  at  work  equipped  for  deep 
drilling. 

Orders  issued  by  Commissioner 

Tbe  folb)wing  orders  were  issued  by  the  Commissioner  during  the  year:- — 

OiU)Ki!  No  (5:  Dated  January,  'A\>U  lii'^0.  restraining  the  I'lmtbam,  Wallaceburg 
and  Lake  Erie  Ivailway  Co.  from  using  natural  gas  in  a  steam  power  iboiler. 

Orders  No  7  c*v:  0  :  Dated  .Tanuary  7th  and  .lunc  !ith,  li)20.  respecti'vely.  in  respect 
of  the  tuniing  into  tlie  lines  of  flic  Cnion  Natural  Ga.s  Company  of  the  gas  pro- 
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dnctioii  from  the  Petrol  Natural  Gas  Company's  well  in  Dover  township. 

Orders  Nos.  8A,  8B,  SC,  8D.  :  Dated  Jaiiiiarv,  lotli,  l!»t30,  respecting  the  cantinu- 
itig  of  gas  supply  to  the  town  of  Aylmer. 

Ordkr  Xo.  10:  Dated  July  30th,  1920',  restricting  the  use  of  gas  throughout  the 
district  served  by  tlie  Provinedal  Natural  Gas  Co.,  Ltd.,  to  cooking  and  heating  of 
tap  water  only. 

Ordkr  Xo  11:  Issued  September,  1st,  1920,  in  respect  of  the  use  of  natural  gas 
for  industrial  purposes  without  permit. 

Ordkr  Xo  12:  Issued  Se]>temher  1st,  1920.  respecting  the  limiting  of  the  use  of 
gas  obtained  from  the  wells  of  the  Provincial  Xatural  Gas  Co.,  Ltd. 

Ordkr  Xo.  13 :  Issued.  October  25th,  1920,  requiring  the  continuation  of  gas  ser- 
vice in  all  localities  by  all  Xatural  Gas  coimpanies. 

OiJDKi!  Xo.  14:  Issued  December  20th,  1920',  cancelling  Ol'der  Xo.  9. 

Order  Xo.  15 :  Issued  December  28th,  1920,  forbidding  the  use  of  natural  gas  from 
tbe  wells  of  the  fnion  Xatural  Gas  Company  for  heating  purposes  in  public  build- 
ings. 

Order  Xo.  16:  Issued  December  28th.  1920,  restraining  the  use  of  natural  gas  for 
heating  purposes  in  Tillsonburg,  Vienna,  Aylmer,  Port  Burwell,  Strafford ville, 
Bayham  Township. 

Order  Xo.  17:  Issued  December  29th,  1920,  restraining  the  use  of  natural  gas  for 
lieating  purposes,  and  otherwise  controlling  tlie  service  in  the  town  of  Oil  S])rings. 

Protecting  the  remaining  Natural  Gas  Supply 

It  is  intended  to  show  under  this  heading  the  efforts  that  have  been  made  by 
tlie  Department  in  co-operaitioii  with  the  several  gas  companies  for  prolonging  and 
conse^^^Dg  the  gas  flow  in  the  various  districts. 

Deliberate  and  sustained  effort  +o  carry  on  development  work  in  the  form  of 
new  drilling  was  not  undertaken  to  any  great  extent  during  the  year.  The  reason 
given  for  tliis  inactivity  was  that  labor  and  price  of  equipment  haA'lno-  reached  a 
high  level,  the  return  from  the  sales  of  natural  gas  under  the  old  rates,  was  inade- 
quate ;  therefore,  the  producers  turned  their  attention  to  protecting  the  resources 
of  their  ])resent  wells  l)y  devising  and  putting  into  practice  many  methods  for  check- 
ing Ava.ste  and  im])roving  the  service  equi]mient. 

"LJnaccounted=For"  Gas  Supplied  For  Distribution 

The  practice  of  selling  gas  to  a  distributing  company  on  a  percentage  basis 
figured  on  consumers'  returns  has  a  recognized  disadvantage  to  the  producing  com- 
pany, inasmuch  as  the  latter  carries  the  waste.  A  large  proportion  of  the  gas  sup- 
plied from  the  Kent  gas  area  is  delivered  under  this  arrangement. 

Oiifiee  meters,  whicli  measure  gas  volume  und^r  higli  pressures,  have  been 
l)rought  to  such  a  high  standard  of  efficiency  withiii  the  last  few  ^-^ars,  that  it  is 
now  possible  to  determine  comparative  results  of  delivery  and  output,  wherevis  in 
the  past  the  outiiut  has  onlv  been  diecked  from  service  meter  returns..  Producing 
companies  installed  a  number  of  these  instruments  throughout  the  year  on  their 
main  lines,  and  the  records  are  beginning  to  be  of  great  value  as  a  praetical  guide 
to  certain  necessary  economies  in  the  business. 
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These  meters  were  jjlaeed  at  the  junction  of  the  i)roclucin(i:  company's  main 
lines  with  the  lines  serving-  many  cities  and  towns.  The  result  has  beej>  that  a 
comparison  of  tlie  diift'erence  between  the  amouiiit  delivered  into  a  town  with  t|ie 
amoimt  metered  out  to  consumers  Avas  made  possible,  and  corrective  measures  were 
adopted  to  clieck  tlie  difference  thus  brouorht  to  light.  Taible  No.  1.  gives  some  idea 
of  the  percentage  of  "unaccounted-for"  gas  occurring  between  deliver)'  and 
consumption. 

Table  I. — Peucenta(;e  of  Lost  Gas  Under  Differe.vt  Selling  Methods. 

Case  1 — 

Where  distributing  companies  purchase  gas  on  a  percentage  l)asis,  that  is,  the  producer  takes 
a  percentage  of  the  distributing  company's  receipts. 

Gas  Supplied        Gas  Sold        Gas  Lost  Loss 

M.  cu.  ft.        M.  cu.  ft.       iM.  cu.  ft.  Percentage 

A.  1,048,346  879,208  169,138  16.1 

B.  191,373  157,129  34,244  17.9 

Case  2.— 

Where  gas  is  supplied  and  distributed  by  one  company. 


A. 

144,851 

132,251 

12,600 

8.7 

B. 

187,662 

170,609 

17,053 

9.1 

Case  3. — 

Where  gas  is  bought  and  paid  for  by  the  distributing  company  at  town  l)order. 

A.  156,989  153,475  3,514  2.2 

B.  160,168  155.230  4,938  3.1 

It  will  be  noted  from  the  above  fig-ures  that  there  is  an  enormous  difference  in 
"lost  and  unaccounted-for"  gas  where  the  gas  is  purcliased  l)y  the  distributing  com- 
pany tli;rougIi<  town-b(H-der  inieters,  as  aigainsit  tlie  iiroduccr  taking  a  percentage  of 
the  distributing  coni]>anies*  receipts.  The  figunis  quoted  in  Table  Xo.  1.  are  the 
actual  returns  from  measurements  made  during  the  year.  Two  instances/  are  cited 
in  each  case  to  show  the  results  uiuler  varying  volume  delivered. 

Gas  Losses  in  Syndicate  or  Private  Lines 

In  carryi'ug  further  this  ])i'in(ii»lc  (d  nu'asuring  gas  "wholesale,"  some  atten- 
tion has  been  given  to  instances  where  gas  is  delivered  from  high  pressure  lines 
into  private  or  syndicate  lines.  These  are  cases  where  several  niral  consumers  club 
together  and  lay  a  small  line  along  a  side  road  for  the  purpose  of  sendng  members 
of  th'i  syndicate.  In  some  inistances  the  producing  companies  have  taken  over  the 
upkeep  of  these  lines,  and  in  others-  the  line  itself  lias  been  put  in  by  the  gas  com- 
pany under  an  annual  rental  paid  by  the  consumers  in  addition  to  the  current  rate; 
but  in  most  cases  theis<^  lines  are  pri\ately  o\nied.  and  heretofore  the  gas  ha?  been 
turned  in  direct  from  the  high  pressure  pipeline  and  regulated  and  metered  at  each 
dwelling. 

The  installation  of  meters  at  the  liigh  i)ressure  end  of  syndicate  lines  is  telling 
a  tale  of  waste  through  leakage  that,  calls  for  innnediate  remedial  menwires.  Eff- 
orts are  being  made  to  correct  the  wa.ste  hy  apportioJijing  the  dlifferenice  hettween 
the  readings  of  the  main  liDiC  meter  and  the  private  meters,  amongst  the  consumers 
and  this  Anil  no  doubt  have  the  effect  of  reducing  the  aimouTit  of  waisite  andj  im- 
proving upkeep  of  the  lines.  A  conservative  estimate  of  the  total  length  of  syn- 
dicate and  ]>rivat('  lines  in  the  gas  area  is  ajiproximately  GOO  miles.  These  lines 
are  usanally  of  small  diameter  and  require  ga.<  at  high  pre.sisnre  to  overcome  <tli!e 
frictional  resiistance,  so  that  the  leakage  is  much  greater  than  in  the  case  of  low 
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pressure  mains.  It  is  regTettaUlo  that  t^tatisticf;  dealing-  with.  tMs  phase  of  gas 
waste  cannot  be  quoted  liere  for  the  reason  that  the  method  of  dealing  with  it  as 
described,  has  been  put  in  operation  hut  recently,  and  ligures  are  not  obtainable. 

Where  gas  is  sold  to  consnnvei-s  (lirectly  ofT  the  li'igh  iM-es/sure  lines  eonsiiderable 
waste  has  also  occurred  because  of  the  practice  of  weighting  the  arm  of  the  regu- 
lator which  controls  the  pressure  between  the  customer's  meter  and  the  high  pres- 
sure line.  These  senice  lines  are  often  too  small  rof  thte  purpose,  an-d  in  many 
cases  equipment  in  the  residence  is  not  in  good  condition.  The  consimier  finds 
relief  by  placing  a  weight  on  the  arm  of  the  regulator  and  taking  into  the  service 
line  all  the  ])ressure  the  meter  will  stand.  The  result  is  that  the  relief  valve  on  the 
regulator  releases  the  vsurplus  gas  pressure  and  a  very  considerable  waste  results. 
If  the  relief  vl\e  failed  to  function,  the  diaphragm  of  the  meter  would  probably 
blow  up  under  the  increased  j^ressure.  Gas  companies  are  meeting  this  difficulty 
by  installing  a  safety  dence  between  the  meter  and  the  residence,  {see  diagram) 
which  acts  as  a  relief  valve  if  excess  pressure  is  ])ut  on.  with  this  ditfcrence.  that 
all  gas  so  wasted  is  measured  and  paid  for. 


/^egu/afar~ 


/'of>  l/a/^s 


-^     /o  ff^j/t/ar?ca 


/^f^/t  Pr^'%ji^ 


J<^ry/iTe    //ns 


^o^or 


/Vc/sT 


m 


A>  ^•ff^'f'yc^ 


-/bjs  yo/ys 


Diagram   showing  high   pressure   service   with   position   of   pop   valve   in   both   old 
and    new  style   method    of   installation. 


In  connection  with  this  particular  form  of  wa.ste,  fifty  regulators  were  exam- 
ined, all  weighted  do's\Ti,  (a  few  of  them  having  fence  rails  la^id  acroes  tlie  arm> 
and  the  pop-vahes  were  all  blowinig  gas  into  the  atmosphere.  This  -wiaiste  occurred 
before  the  gas  reached  the  meter.  In  one  case  dealt  witli  through  the  Commission- 
er's office  the  con-sumer  himself  checked  the  amount  lost,  by  closing  off  all  burners 
and  reading  the  meter,  which  regiistered  ten  culbic  feett  per  hour.  In  tlus  case,  the 
relief  valve  was  blowing  ga,s  for  eight  hours.  At  this  rate,  if  500  of  these  regulat- 
ors were  tampered  with  and  allowed  to  release  pressure  enough  to  open  the  blow- 
off,  the  loss  would  approximate  forty-five  million  cubic  feet  per  annum,  or  about 
enough  fuel  to  keep  three  hundred  families  for  a  year. 

Controlling  Industrial  Consumption 

Not  the  least  part  of  the  work  of  restraining  excessive  consumption  has  been 
directed  towards  reducino-  the  industrial  or  conunercial  use  of  gas.     Manv  refer- 


Department  of  Mines 


No.  4 


ences  to  this  phase  of  the  Departmental  work  have  been  made  in  j^rcvious  reports, 
but  it  has  not  been  possible  heretofore,  to  publish  a  comparative  table  showing  the 
actual  decline  since  the  Department  fir^t  put  in  force  restrictive  measurevs,  because 
the  returns  have  not  been  available. 

TaBI.eII — IXDUSTItlAL    CONSUMPTION   OF    GaS    FOR    FoUR    VeARS. 

CU.    ft. 

In  1917  the  consumption  of  gas   in  Industries  was  9,124,752,000 

"1918  "      "  ' "      "  2,744.866,000 

"1919  "      "  "      "  1,584,479,000 

"  1920  "      "  '•      "  1,423,825,000 

These  figures  demonstrate  the  effectiveness  of  the  permit  system  operated  under 
the  Natural  Gas  Act  1919.  In  the  main,  the  permits  have  not  been  abused,  other- 
wise the  results  shown  in  Table  No.  Ill,  could  not  have  Ijeen  pbtaijied.  The  reduc- 
tion lof  nearily  six  and  a  haJf  billion  cut)ie  feet  of  gas  in  the  year  1918,  meant  that 
the  factories,  which  relinquished  the  bulk  of  this  gas,  had  to  substitute  some  25(1. 000 
tons  of  coal,  and  to  remodel  their  furnace  equipment  in  order  to  change  fuels,  and 
this  was  accomplished  while  the  Avar  was  still  in  progress. 

l'J15         I'.llt)  1917        litis  1010  1920 
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Chart  showinig  monthly  consunnption   of  natural   gas  from  the  Kent   field, 

1915-1920     inclusive. 


By  examining  the  chart  showing  the  monthly  consumption  of  gas  taken  from 
the  Kent  gas  field,  for  six  years,  it  w\\\  be  noticed  that  during  the  year  1017.  the 
hea.vie.''t  output  of  the  wells  was  experienced  :  the  decline  during  the  summer  months 
of  that  year  being  negligible,  because  of  the  immeiiise  industrial  consumption  shoAvii 
m  Table  Xo.  o.  The  cliart  also  indicates  tbe  effect  ui)()n  the  annual  consumption 
of  the  withdral  of  six  and  a  half  billion  cuIjIc  feet  from  factory  use  in  1918,  to 
which  reference  Ims  been  nmde.  >Summer  consumption  for  the  paisit  three  years, 
as  shown  by  this  chart,  has  about  reached  a  normal  level,  whicii  hereafter  will 
only  be  affected  by  varying  raters.  These  rates,  if  increased,  will  have  a  tendency 
to  bring  down  the  liigber  levels,  indicating  winter  consumption,  which  no  restrict- 
ive measures  can  do. 

'^I'bis  chart  also  indicates  tliis  other  ij>teresting  fact,  that  if  the  1917  con- 
sumption had  not  been  regulated  when  it  was,  it  is  very  doubtful  whether  the  1919 
and  1920  section  of  the  chart  would  have  appeared  in  these  pages  at  all. 


'Rep.  Ont.  Bur.  Mines,  Vol.  XXVIII,  1919,  Pt.  1,  p.  61. 
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The  following  table  is  useful  in  tracing  the  natural  gas  supply  as  it  rose  and 
fell  during  a  period  of  fifteen  years. 

Table   III. — Xatur.\l  Gas   Production  ix)k  15    Years  in   Million   Cubic   Feet 
Year  Cu.  ft.     Year  Cu.  ft.       Y'car  Cu.  ft. 


190G 2,534.2  1911. 

1907 4,155.9  1912. 

1908 4,483.0  1913 

1909 5,388.0  1914. 

1910 7,263.3  1915. 


.12,311.9  1916 17,929.1 

.12,454.9  1917 20,026.0 

.12,558.4  1918 13,067.4 

.14,062.8  1919 11,195.3 

.  15,212.3  1920 10,545.0 
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Chart    showing   relation    between    consunii)tion   and    rock   pressure. 


Another  ehart  indicating  the  relation  of  field  pressures  to  consumption  re- 
quires veiy  little  explan'ation.  Although  tiie  consiunption  peak  wa^;  reached  in 
1017  and  delivery  from  the  lield.>^  fell  away  very  ra,])idly  immediately  thereafter, 
the   steady  decline   in    field    pressures   continued.     No    fignires   can   expres.5  more 
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plainl}^  the  great  need  of  a  vigorous  search  for  new  fields  outside  of  the  area  affec- 
ted by  these  reduced  pressures. 

Table  IV. ^ — Frbax  Consumption  of  Natural  Gas  1919  and  1920 


Municipality 

1919 

1920 

Brantford 

Chatham 

Coatsvvorth.. 

Dresden . .  .  . ' 

Essex 

cu.  ft. 

251,837,000 

1,019,916,000 

28,772,000 

66,754,700 

69,165,400 

144,733,000 

1,012,292,000 

157,700,000 

80,464.000 

178,495,000 

70,580,000 

142,638,300 

79,053,500 

597,685,000 

7,740,500 

74,111,000 

23,605,400 

1,754,223,000 

194,371,000 

35,739,000 

cu.   ft. 

175,732,000 

1.014,799,000 

61,495,000 

78,094,000 

76,691,000 

Gait 

Hamilton 

Ingersoll 

Kingsville 

Leamington 

Paris                    .  . 

103.386,000 
604,116,000 
158,232,00C 
114,087,000 
205,509,000 
66,277,000 

Petrolia 

139,661,100 

Ridgetown 

Sarnia 

Tuppervillc 

Tilbury 

Tccumseh 

Windsor 

Woodstock 

Wheatley 

104,580,000 

603,640,000 

10,807,000 

70,987,000 

22,574,000 

1,611,640,000 

159,947  ,000 

42,585,000 

Total 

5,989,875,800 

5,424,839,100 

Field   Measurements 

Table  V  showing  "opeii-floAv"'  iiieasurenieiits,  refers  to  the  method  gas  oper- 
ators use,  in  "feeljing  the  puLse"'  of  each  well.  The  term  "open-flow"  has  given 
rise  to  consideraible  niisuiiderstniiding  when  iised  by  tho.se  not  accustomed  to  the 
operations  ol'  a  gas  field.  Tlu;  following  e.\])lanati()n  will  perhaps  help  to  make 
the  use  of  the  ta.ble  plain. 

The  open-flow  of  a  gas  well  is  the  amount  of  gas  that  is  blown  from  the 
open  well  into  the  air;  this  flow  iis  measured  by  a  "U"  gauge  containing  either 
water  or  mercury.  One  end  of  the  "U"  gauge  is  held  in  the  gas  stream,  and 
the  displacement  of  mercury  or  water  caused  l)y  ])ressure,  is  recorded  in  inches 
and  tenthfi.  The  flow  of  gas  is  worked  out  per  24  hours  by  aii)plying  the  gauge- 
reading  to  a  table  which  takes  into  account  the  size  of  the  outlet,  etc.  It  is  mis- 
leading to  the  public  to  quote  the  output  of  a  gas  w«ll  measured  in  (tliits  way  as 
representing  the  merchantaible  production  of  the  well,  because  after  the  gas-flow 
is  inclosed  and  flowing  against  the  line  pressure  on  its  way  to  ^service,  the  actual 
delivery  of  tlio  welLs  is  only  a  fraction  of  ihv  'N)])en-tlow." 
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Table  V. — Open  P'low  Measurement  of  Gas  Wells  in  Kent  County 

The  Table  refers  to  the  Tilbury  gas  field  only,  n.nd  the  well  measurements  are  162 
cubic  feet  per  24  hours. 


1916 

1917 

1918 

•      1919 

1920 

Union  Natural  Gas  Co. . .  . 

116  Wells 

132  Wells 

134  Wells 

133  Wells 

136  Wells 

69,042,388 

58,165,100 

40,086,647 

33,773,487 

23,346,764 

Percentage  of  Decline. .  .  . 

16  per  cent 

31  per  cent 

17  per  cent 

30  per  cent 

Glenwood  Natural  Gas  Co 

82  Wells 

92  Wells 

91  Wells 

99  Wells 

106  Wells 

60,128,000 

93,319,080 

28,198,926 

22,863,000 

16,980,000 

Percentage  of  Decline  or 

55  per  cent 
increase. 

70  per  cent 
uecline. 

20  per  cent 
decline. 

27  per  cent 
decline. 

Increase. 

Tliis  system  of  measuring  gas  iu  the  field  is  useful  iu  keeping  check  upon 
the  behaviour  of  a  well  and  in  watciiiug  its  decline.  As  all  we\h  have  to  be 
"blown  down*'  to  a  normal  flow  before  the  gauge  is  applied,  the  condition  of  the 
well  whether  wet,  drv',  or  showing  oil  and  so  on,  is  indicated,  and  treatment  may 
be  decided  ujwn  for  the  sea.son. 

Table  V  indicates  the  pronounced  failing  of  the  Tilbury  wells  over  a  period 
of  five  years.  In  1917  the  Glen^\xx>d  field  shoAved  55  per  cent,  increase  over  the 
1916  measurements.  This  was  due  to  the  fact  that  among  the  ten  new  wells  added 
to  the  field,  one  well  which  gauged  thirteen  million  cubic  feet  per  twenty-f,our 
hours  was  brought  in.  It  did  not  long  survive,  as  the  figiires  show.  The  vary- 
ing number  of  the  wells  has  to  be  considered  in  using  the  comparison  in  the  table 
because  it  is  constantly  changing,  new  ones  being  added.  aiban(b)ne(T  wells  plugged, 
and  .some  being  laid  up  for  repairs. 

The  figures  in  Table  V  show  in  an  impressive  way  the  n-eed  of  retrenchn  ent 
in  the  field  of  consumption  if  the  amount  of  gas  remaining  in  this  locality  is 
going  to  meet  the  "peak  demand"  another  year.  It  will  also  be  seen  at  a  glance 
that  a  reduction  in  the  consumption  of  available  gas  became  an  absolute  necassity 
when  the  first  .serious  shortage  occurred  in  1917-18,  in  oi-ib-r  that  the  domestic 
requiremets  might  be  met  at  critical  periods. 

Effects  of  Price  on  Consumption 

In  dealing  with  the  work  of  regulating  consumption,  it  is  neceasary  to  refer 
to  the  controlling  influence  that  price  lias  upon  the  consumption  lof  gas.  The 
following  list  of  municipalitiies  and  towns  shows  the  disjianity  of  rates  at  which 
natural  gas  was  produced  and  .sold  in  the  different  sections  of  the  gas  area.  The 
rates  given  were  in  force  during  1919  and  1920  generally,  and  are  quoted  hero  lor 
statistical  purposes  also  for  comiparison  with  some  higher  rates  since  established, 
with  reference  to  the  effect  upon  conservation. 
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Cities  and  Towns  Using  Gas,  and  Rates  Charged  in  1919  and  192') 


Place 


Attercliffe.  ... 

Ancaster 

Acacia 

Aylmer 

Briclgeburg.  .  . 

liinhrook 

Blackheath . . . 

Blpiihoiin 

Brifitlen 

Bale  loon 

Buxton  North. 
Buxton  South. 
Belle  River .  .  . 
Brant  ford.  .  .  . 

Belmont 

Bartonville.  .  . 
Chippawa.  .  .  . 
Crovvland.  .  .  . 
Crystal  Beach . 
Caledonia  .  .  .  . 
Caistorville .  .  . 
Cedar  S])rings. 
Coppleston .  .  . 

Corunna 

Courtright .  .  . 

Chatham 

Charing  Cross. 
Coatsworth.  .  . 

Comber 

Cottam 

Clanbrassil .  .  . 

Cayuga 

S.  Cayuga .  .  .  . 
Cainsville.  .  .  . 
Cheapside  .  .  .  . 

Chedoke 

Dunnville.  .  .  . 

Dundas 

Dover  Centre. 
Deal  town .  .  .  . 

Dresden 

Decewsvillc. .  . 

Delhi 

Dorchester.  .  . 

Dutton 

Elfrida 

Es.sex 


Eden 

Elmstead 

Fonthill 

Fletcher 

Ford 

Fislierville.  .  .  . 

Frome 

Eingal 

Fenwick 

Fort  l^rie 

l<'airgr()und .  . 

Guild 

Gait 

Humber.stene. 

Hamilton .  .  .  . 

Hannon 


Distributing  Company 


Dominion  Natural  (ia.s  Company 
Manufacturers  Natural  (ias  Co.  Ltd 
Dominion  Natural  Cias  Company 
Central  Pipeline  Company 
Provincial  Natural  (ias  Company 
Binbrook  Cias  Com])any 
Dominion  Natural  Gas  Company 
I'nion  Natural  Gas  Company.  .  . 
Union  Natural  Gas  Company. . . 

Glenwood  Natural  Gas  Company 
Glenwood  Natural  Gas  Company 
Union  Natural  (ias  Company 
Brant  ford  (ias  Company 
Belmont  (ia.s-Light  Company 
Dominion  Natural  Cias  Com[)any 
Chippawa  Development  Company 

Provincial  Natural  Gas  Co. 
Port  Colborne-Welland  N.  Ci.  Co. 

Union  Natural  Gas  Comi)any 

Union  Natural  Gas  Company 
Union  Natural  Gas  Coini)any 
Chatham  (ias  Comjiany 
T'nion  Natural  Cias  Comi)any 
Cileiuvood  Natural  (iasCoini)any 
Union  Natural  Gas  C'ompany 
Beaver  Oil  &  Cias  Company 

Dominion  Natural  Gas  Company 


Union  Natural  CJas Company 


Dominion  Natural  Gas  Co. 

Sdutlicrii  ( )ntai'i()  (ias Co. 

Southern  ( )ntari()  (ias Co. 

Dominion  Natural  (ias Co. 

Union  Natural  (ias  Co. 

Dominion  Natural  Cias  Co. 

Union  Natural  Cias  C'o. 

Fnited  (ias  Co. 

Union  Natural  Cias  Co. 

Windsor  (ias  Co. 

l''ishervill(>  (ias  (Jo. 

Sout  hern  ( )ntario  (ias  Co. 

Southern  Ontario  Gas  Co. 

I'nited  (ias Co. 

Provincial  Gas  Co. 

Dominion  Natural  Gas  Co. 

Union  Natural  Gas  Co. 

Dominion  Natural  CiasC'o. 

Sterling  Natural  (!as  Co. 
/United  ( ias  iV  Fuel  Co. 
\ Dominion  Natural  (ias  Co. 

National  Gas  Company 


Rate  per 
M.  cu.  ft. 


.40 

.80 

Ai) 
.r,i) 
.40 
.25 
.25 
MO 

.15 
.15 
.30 

.SO 
.70 
.40 


.75 
.40 
.25 

.15 

.30 
.30 
.25 
.15 
.15 
.30 
.25 

.45 
.40 
.30 
.25 
.70 
.40 
.70 
.25 

.30 

.45 
.40 
.30 
.40 
.30 
.40 

.75 
.15 

.30 

.35 
.35 
.75 
.50 
.45 
.15 
.SO 
.75 
.75 
.75 


.t)0 


.20 
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List  of  Cities  and  Towxs,  etc  Conlinued. 


Place 


Highgate.  . 

Hagersville . 
Hopworth.  . 
Ingersoll . 


Distributing  Company 


Rate  per 
M.  cu.  ft. 


/Southern  Ontario  Gas  Co. 
ITnion  Natural  Gas  Co. 
Manufacturers  Nat.  G.  Co.  Ltd. 
Northern  ( las  <fc  Gasoline  Co. 
,     Ingersoll  Gas-Light  Co. 

lona I     Southern  Ontario  Gas  Co. 

Jeanette  s  Creek Union  Natural  Gas  Co 

•Jar^''-'^- : Dominion  Natural  Gas  Co. 

Kmgsvillc Beaver  Oil  &  Gas  Co. 

Kobler 

Dominion  Natural  Gas  Co. 


L\-thinore.  .  . 

Logierait 

Leamington .  . 

Lynne  \'alley . 

Lyndoch 

London 

Lambeth 

Lowbanks.  .  .  . 

Merritton  .  . .  . 

Muirkirk 

Mull 

Mori)eth 

Mandamin .  .  . 

Merlin 

Maidstone. . .  . 

Marsh  ville 

Mount  Salem . 

Marthasville.  . 

Niagara  Falls . 

North  Ridge.  . 

Nelles  Corners . 

Nanticoke.  .  .  . 

North  Oxford. 

Ouvry 

Olinda 

01  i Springs.  .  .  . 

Onondaga 

Oldcastle 

Prairie  Siding .  . 

Palmyra 

Petrolia 

Paris 

Putname 

Power  Glenn. .  . 

PelhamN 

Point  .-.bino.  .  . 
Point  Edward. . 

Paincourt 

Ridgeway 

Rychmans 

Rodney 

Ridgetown .... 

Rondeau 

Romney 

Ru.scomb 

Ruthven 

Rainham  Centre 

Rosehill 

Ridgeville 

Stevensville 

Sherkston 

Stromne-ss 

Sinclairville 

Shetland 


Beaver  Oil  &  Gas  Co. 
Dominion  Natural  Gas  Co. 
Doninion  Natural  Gas  Co. 
Southern  Ontario  Gas  Co. 
Southern  Ontario  Gas  Co. 
Sterling  Natural  Gas  Co. 
United  Gas  Companies . 
Southern    Ontario    Gas    Co. 

Union  Natural  Gas  Co. 

Glenwood  Nat.  G.  Co.  &  Union  Co. 
Union  Natural  Gas  Co. 

Southern  Ontario  Gas  Co. 
T'nion  Natural  Gas  Co. 
Provincial  Natural  Gas  Co. 
Beaver  Oil  <t  Gas  Co. 
Dominion  Natural  Gas  Co. 
Dominion  Natural  Gas  Co. 
Southern  Ontario  Gas  Co. 
T'nion  Natural  Gas  Co. 
Beaver  Oil  &  Gas  Co. 
Oil  Springs  Oil  &  Gas  Co. 
Dominion  Natural  Gas  Co. 

Union  Natural  Ga.s  Co. 
Union  Natural  Gas  Co. 
Petrolia  Utilities  Co. 
Dominion  Natural  Gas  Co. 
Southern  Ontario  Gas  Co. 

United  Gas  Co. 

Sarnia  Gas  Co. 
Union  Natural  Gas  Co. 
Bertie  Natural  Ga--,  Co. 
Dominion  Natural  Gas  Co. 
Southern  Ontario  Gas  Co. 
Union  Natural  Gas  Co. 

Union  Natural  Gas  Co. 
Union  Natural  Gas  Co. 
Beaver  Oil  A-  C!as  Co. 
Dominion  .Natural  Gas  Co. 
Ro.sehill  Natural  Gas  Co. 
United  (ias  Companies. 
Provincial  Natural  CJas  Co. 
Provincial  Natural  CJas  Co. 


Shetland  Gas  Co. 


.20 
.25 
..50 

.80 
.35 
.20 
.45 
.25 

.40 

.25 
.45 
.45 
.45 
.45 
.25 
.75 
.20 

.20 

.15 
.25 


.50 
.25 
.25 
.25 
.80 
.25 


.80 

.15 
.25 
.30 
.80 
.60 

.75 

.30 
.25 

.35 

.28 


.25 
.25 
.75 
.75 
.75 
.50 


.25 
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List  of  Cities  and  Towns,  etc.  Continued. 

Place 

Distrilniting  Company 

late  per 
\I.  cu.  ft. 

Sarnia  Gas  Co. 
Union  Natural  Gas  Co. 
Wind.sor  Gas  Company 
Dominion  Natural  Gas  Co. 
Gas  &  Oil  Co.  of  Springvale. 
Dominion  Natural  Gas  Co. 
Dominion  Natural  Gas  Co. 
Southern  Ontario  Gas  Co. 
United  Gas  Companies. 
Dominion  Natural  Gas  Co. 

Dominion  Natural  Gas  Co. 

Union  Natural  Gas  Co. 

I'nited  Gas  Companies,  Ltd. 

Union  Natural  Gas  Co. 

Union  Natural  Gas  Co. 

Union  Natural  Gas  Co. 

Dominion  Natural  Gas  Co. 

Southern  Ontario  Gas  Co. 

Union  Natural  Gas  Co. 

Dominion  Natural  Gas  Co. 
/Dominion  Natural  Gas  Co. 
/Central  PipeUne  Co. 
/Provincial  Natural  Gas  Co. 
^Industrial  Natural  Gas  Co. 

J.  A.  Coleman 

Woodl)urn  Gas  Co. 

Union  Natural  Gas  Co. 

Wallaceburg  Gas  Co. 

Beaver  Oil  &  Gas  Co. 

Union  Natural  Gas  Co. 

Union  Natural  Gas  Co. 

Windsor  Gas  Co. 

Windsor  Gas  Company 

Woodstock  Gas-Light  Co. 

Southern  Ontario  Gas  Co. 

Southern  Ontario  Gas  Co. 

Provincial  Natural  Gas  Co. 
/Dominion  Natural  Gas  Co. 
/Central  Pipeline'  Co. 

Sterling  Natural  Gas  Co. 

Dominion  Natural  Gas  Co. 

I'nion  Natural  Gas  Company 

Dominion  Natural  Gas  Co. 

Dominion  Natural  Gas  Co. 

Dominion  Natural  ( las  Co. 

Dominion  Natural  Gas  Co. 

.  AND    Localities 
Glenwood  Natural  Gas  Co. 

Glenwood  Natural  Gas  Co. 
Glenwood  Natural  Gas  Co. 

Glenwood  Natural  Gas  Co. 

Southern  Ontario  Gas  Co. 
Soutliern  Ontario  Gas  Co. 
Southern  Ontario  Gas  Co. 
Southern  ( )ntari()  CJas  Co. 
Southern  Ontario  Gas  Co. 
Soul  hern  ( )iitario  ( las  Co. 
Southern  Ontario  Gas  Co. 
Southern  Ontario  Gas  Co. 

.30 

80 

30 

Selkirk     

.2.5 

Springvale 

.4.5 

StrafTordville 

Shedden  

.40 
35 

St  Catharines 

75 

St  George 

.80 

St  Jacobs  

St  Williams 

45 

St  Joachim 

25 

Thorold 

Tilburv    

.75 
.25 

.25 

Tupperville 

.30 

Tillsonburg 

.45 

Talbot  ville        

35 

.15 

Vittoria 

.45 

.40 

Welland 

.15 
.50 

Wellandport      

Woodburn         

.30 

Wilkesport    

Wallaceburg 

Wheatley 

.25 

Woodslee 

S  Woodslee    

.25 

.30 

Walkerville   

.30 

Willow  Grove 

.80 

Wilton  Grove 

W^allacetown 

.28 

.28 

Winger 

Port  Burwell 

.47 

Port  Colborne 

Port  Maitland 

Port  Lambton 

Port  Ryer.se 

Port  Dover             .... 

.23 
.52 
.25 
.30 
.45 
.45 

Port  Rowan 

.45 

Port  Roval 

.45 

Townships 

Drake  Road 

Middle    Road    Exten- 
sion   

.15 

.20  . 

Maple  City  Oil  Co 

8th    Concession,     Ra- 
leigh Township 

Westminster    Town- 
ship            

.15 
.25 
.45 

Southwold  Townshii>. . 
Dunwich  Township  .  .  . 
AldhoroTownshij).  .  .  . 

Orford  Township 

Howard  Township.  .  .  . 
Raleigh  Township.  .  . . 
Harwich  Township..  .  . 

.35 
.28 
.25 
.20 
.20 
.15 
.15 
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Wliile  the  eflForts  of  the  Department  have  been  conistantly  directed  toward  the 
control  and  reduction  of  exce.^^^dve  cou'Simiption  so  that  the  partially  exhausted 
tields  mig-ht  have  a  chance  for  longer  life  the  work  has  been  carried  on  mainly  un- 
der the  system  of  restriction  provided  in  the  statute.  But  the  effective  consump- 
tion governing  principle  of  rate  adjustment  could  not  be  applied,  because  the 
statute  provides  no  powers  to  deal  with  the  price  at  whicli  natural  gas  should  be 
bought  or  sold.  Just  how  the  price  automatically  effects  consumption  is  shown 
in  Table  Xunibor  \'I.  The  figures  given  represent  the  quantity  of  gas  con- 
sumed per  customer  per  annum.  The  steady  fall  in  consumption  as  the  price 
increases  is  most  significant. 

Table  VI. — How  Rati;s  Affect  Consumption. 

Cu.  ft. 

25  cents     161,000 

30     '•         143,000 

35     "         128,000 

40     "      114,000 

45     "             •. 102,000 

50     "         92,000 

60     "         75,000 

75     "         57,000 

Sl.OO               39,000 

It  is  curious  to  note  how  the  total  domestic  consuimptiorL  works  out  when 
applied  to  the  average  rate.  The  average  of  all  gas  rates  given  in  the  list  of  Cities 
and  Towns  is  38.2  cents  per  thousand  cubic  feet,  and  this  rate  applied  to  Table  VI 
works  out  at  approximately  121,0€O  cubic  feet  consumed  by  each  consumer  in  the 
year.  This  is  confirmed  by  apphang  the  rate  to  the  curve  in  chart  on  page  15, 
also  Ijy  comparing  it  with  Table  VIII  which  gives  the  actual  amount  consumed 
during  1918,  lf)19  and  1920  in  various  localities.  The  total  amount  of  domestic 
gas  consumed  in  the  Province  in  1920  didded  by  an  estimated  number  of  domes- 
tic consumers  as  shown  in  Table  Xo.  VII,  gives  121,600  cubic  feet  used  Ijv  each 
consumer  per  annum. 

Table  VH.— Relation   of   Total   Consumers   to  Quantity   Consumed. 

cu.  ft. 

Total   consumption    in   Ontario,    1920    10,545,000 

Less    total    industrial    consumption     1,424,000 

9,121.000 

Approximate   total   consumers    80,000 

Less    commercial    users    5,000 

Domestic    users     75,000 

75,000 

121, GOO  cu.  ft.  per  consumer  per  annum. 

9,121,000 

Again,  if  the  TojOOO  domestic  consmners  used  9.121,00'0  tliousand  ctibic  foe^. 
in  1920  for  which  they  paid  3'8.2  cents  per  -thouisiand  cuhic  feet,  the  s»ame  con- 
sumers would  use  only  4,275,000  thousand  cubic  feet  if  they  paid  To  cents  per 
thousand  cubic  feet,  because  at  the  seventy-five  cent  rate  their  annual  gas  con- 
sumption would  be  57,000  cubic  feet  each  according  to  the  rates  given  in  Table 
VI.  At  .')8.2  cents  per  thousand  cubic  feet  the  75,000  domestic  •  consumers 
burned  9,121,000  thousand  cubic  feet,  for  which  they  paid  $3,4-84,222.  At  75 
cents  per  thousand  cubic  feet  \hty  would  hum  4,275,000  thousand  cuhic  feet,  for 
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wliicli  they  would  pay  -ty/vUlj/^oO.  Tlie  adxantage  is  ol)vious ;  approximately  one 
liaJi'  of  the  amount  of  gas  would  be  used  by  the  consumers  at  a  7'o-cent  rate,  and 
the  available  sfupply  would  last  twice  as  long. 

For  the  purpose  of  comparing  the  rate  effect  uj)oii  consumption,  Table  VIII  is 
given  here  shoAving  actual  returns  from  several  localities  in  Ontario  where  gas  was 
sold  at  varying  rates,  and  tlie  amounts  used  ])er  ccnisumer. 


Table  VHI. — Actual  Quantities  Consumed  Under  Various  Rates. 


Average  An- 

Place 

Year 

Rate 

Xo.  OF  Con- 
sumers 

nual  Consump- 
tion Per  Capita 

eu.  ft. 

Iiifiorsoll 

1918 

37.5 

1,197 

129,160 

Iiificrsoll 

1919 

44.8 

1,217 

11S,614 

Siaicoe   

1918 
1919 

29.1 
34.5 

2,751 
2.727 

145,176 

Simcoe 

124,661 

Southern  Ont.  System . 

1920 

15.0 

106 

164,424 

Southern  Ont.  System . 

1920 

20. 

219 

151,104 

Southern  Ont.  System . 

1920 

28. 

519 

149,376 

Southern  Ont.  System . 

1920 

30. 

251 

1.56,468 

Southern  Ont.  System . 

1920 

35. 

231 

126,336 

Southern  Ont.  System . 

1920 

40. 

375 

127,234 

Southern  Ont.  System . 

1920 

SO. 

11,067 

45,191 

Port  Colborne  System . 

20. 

174,000 

Port  Coll)orne  System . 

25. 

162,000 

Port  Colborne  System . 

40. 

104,000 

St.  Catharines 

73. 

53,000 

The  chait'  oil  ])age  15  puts  the  whole  relationship  ol'  coiisuinption  to  price  in 
such  i)lain  form  that  tlie  decrease  in  consumption  consequent  upon  the  increase  of 
price,  can  be  seen  at  a  glance. 

The  general  trend  of  llic  curNc  in  this  chart  demonstrates  also  that  as  the 
higlier  prices  are  reached  and  natural  gas  ])asses  into  the  luxury  class,  so  the 
Variation  in  comsumption  becomes  more  gradual.  Tliat  portion  of  the  curve  in- 
dicating the  decrease  in  con.mmptiou  from  a  dollar  up  would  show  approximately 
the  .same  variation  in  the  case  of  high  grade  artificial  gas. 

Loses  by  Defective  Methods  of  Consumption 

While  the  Departhnent  has  given  much  consideration  to  statutory  coti-trol  of 
excessive  consumption,  the  question  of  economical  miethods  of  CJonsumption  was 
not  lost  Slight  of  during?  the  year.  It  has  ibeen  found  that  many  oontsumer.*  uncon- 
sciously waste  at  least  twenty-'five  per  cent,  of  the  gas  thev  pay  for,  because  of  the 
want  of  a  little  attention  to  the  adjustment  and  condition  of  the  equipment  in 
which  it  is  consumed.  This  is  ]mttinig  the  losis  at  a  con'.servali\c>  'Igure.  Some 
startling  ."^taitements  have  been  given  out  from  time  to  time  by  natural  gas  engin- 
eers dealing  with  the  waste  of  gas  in  unsiiitail)le  and  ])adly  regulaiteid  burning 
equipment.  Thus  is  how  one  eminent  authoraty  puts  it:  "The  waste  in  the  aver- 
ag:e  cooking  stove  is  ahout  eighty-seven  per  cent,  of  the  gas  received." 

'  Information  for  this  chart  was  supplied  through  the  courtesy  of  H.  R.  Davis, 
General  Manager,  Dominion  Natural  Gas  Company,  Buffalo. 
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With  a  view  to  clieekiiig  up  some  of  the  eonditioHS  imiTer  which  cooking  gas 
was  being  used,  the  Department  caused  an  inspection  to  be  made  in  February, 
1920.  The  inspector  in  charge  of  this  work  selected  representative  streets  of  a 
certain  city  with  a  vieAv  to  getting  an  awrage  of  conditions  over  the  whole  city 
area.  Eighty-three  residences  were  \isited,  and  the  cooking  appliances  examined 
with  the  following  results: — 


18.0  per  cent,  required  cleaning  of  burners. 
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Chart   showing  relation  of  natural  gas  consumption   to   price. 

It  will  be  noted  that  45.8  per  cent,  of  these  appliances  were  in  bad  order,  and 
it  is  more  than  possible  tlia.t  many  of  the  1G.8  per  cent,  using  wood  or  coal  with 
iras,  Avere  also  out  of  order.  For  a  conser^^ative  estimate  of  wast«  paid  for  l)y 
the  hoii'sehohlei-.  the  defoc-Live  45.8  per  cent,  is  added  to  a  small  pro'jKH'tion  of  the 
16.8  to  bring  it  up  in  round  numbers  to  50  per  cent.  Lett  us  apply  this/  to  the 
whole  cooking  consumption  of  the  Province  for  1920,  as  follows: — 

The  total  consumption  of  gas  is  divided  into  summer  and  winter  periods,  and 
the  industrial  consumirtion  is  deducted  mainly  from  tlie  .siunmer  portion,  heing 
confined  principally  to  the  wann  months.  The  cooking  gas  is  computed 
by  doubling  the  consumption  of  the  warm  months,  less  the  indu.<trial,  which:  gives 

approximately  the  following  re.sult: 

cu.  ft. 

Cooking    Gas    6..210.800,000 

Industrial    Gas     1.424.000,000 

Heating  Gas 2,910.200,000 

Total   consumption   for   the  Province   for   1920    lO,'545,0OO,00O 
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If  "u-e  take  the  45.8  per  ceii't.  defective  cooking  stoves  before  mentioned,  and 
assume  that  there  were  enoiiigh  defectives  aanong  tlie  16.8  per  cent,  using  combined 
fuel  to  bring  the  total  up  to  50  per  cent.,  we  .shall  be  clo.se  enough  for  the  purpose 
of  this  calculation  and  was  within  the  mark.  Applying  the  5ii  per  cent,  repre- 
senting the  defective  cooking  s(to\e.s,  with  the  low  es-timated  loss  by  iniprooer 
combu&tion  of  25  per  cent.,  to  the  total  cooking  consuanption  for  1920,  we  find 
that  3,49'3,575,0'0'0  cubic  feet  were  consitnied  by  the  fifty  per  cent,  defectives  and 
2,T17,225,0'0'0  cubic  feet  were  consumed  by  the  other  50  per  cent.,  making  up  the 
aforementioned  cooking  total  of  6,210,800,000  cuiwc  feet.  Therefore,  a  25  per 
cent.  I0S.S  through  defective  combustion  represents  a  needless  was»te  of  alxtut  21.000 
cubic  feet  per  defecftive  cooknstove  per  year ;  or  a  total  of  gas  paid  for  b}'  the  con- 
sumers from  which  no  benefit  was  derived,  of  776,350,000  cubic  feet  which  at 
38.2  cents  per  thousand  eubiic  feet  means  unnecessary  gas  bills  in  this  one  item 
alone  of  appro.ximately  $295,565  in  one  year. 

This  startling  result  is  based  upon  the  assumption  that  the  a\"^Tage  of  50'  per 
c'ent.  defective  apparatus  shown  in  the  eighty-three  stoves  examined,  would  apply 
to  the  whole  Province. 

There  is  no  doubt  that  the  amomit  of  waiste  through  improper  comjlmstion 
m  ordinary  cooking  stoves  to  the  amount  indicated,  possibly  far  more,  is  going  on 
all  the  time,  and  that  some  effectual  means  of  teaching  consumers  how  to 
use  gas  economioaly  should  l>e  carefully  considered.  Literature  has  been  pub- 
lished and  sent  into  every  home,  but  still  the  waste  goes  on.  A  pro}X)rtion  of  this 
inexcusable  waste  can  be  accounted  for  by  the  prevalence  of  low-pricfwi  giiF,  but 
not  all.  Gas  which  costs  25  cents  per  thousand  cubic  feet  will  be  used  with  les^ 
attention  to  economy  than  gas  winch  costs  $1,  on  the  same  princii^ile  'that  tap  water 
sujjplied  by  the  city  at  say  $2  per  quarter  is  allowed  to  run  from  the  tap  without 
any  attempt  being  made  to  utilize  the  whole  amount  passing  through  the  tap ;  but 
if  the  size  of  the  quarterly  bill  depended  on  the  (juantity  of  water  drawn,  more 
attention  would  be  paid  to  turning  the  tap  off. 

Just  what  is  the  best  way  of  meeting  thds  and  many  other  problems  connected 
with  needless  waste  of  gas  has  been  given  much  attention  by  administrative 
bodies,  and  by  the  gas  interests  as  well,  in  the  T^nlited  States.  The  general  opin- 
ion appears  to  be  that  higher  rates  are  having  the  effect  of  making  consumers 
more  careful  btit  not  careful  enougii,  and  that  it  is  necessiary  to  deal  with  t*lie 
apparatus  itself  liy  comjiDeterit  adjusters  and  experts,  which  of  course  is  costly  and 
takes  time.  With  ouir  reducd  gais  supply,  some  attempt  wiill  be  neces^sar}'  to  show 
y)ef)i)le  how  to  obtain/  Ix-tter  comlbustion  :  this  will  appeal  to  consumers  as  more 
necessary  when  rates  become  higher,  but  the  use  of  gas  under  lower  distribution 
pressures  will  mean  still  greater  necessity  for  adjustment  of  the  burners.  It  is 
safe  to  say  that  natural  gas  AviU.  have  to  be  consumed  under  constantly  decreasing 
service  pressure  as  the  fields  decline:  this  is  the  history  of  all  gas  fields. 

Total  Value  of  Natural  Qas  Consumed  Since  1906 

Tliie  total  'amount  of  nahiral  gas  consimiQd  by  the  people  of  Ontario  for  the 
past  fifteen  years  is  in  round  num'l)ers.  Klo.OOO'.OOO.OOO  cubic  feet,  equjvaleut 
approximately,  to'  7,000,000  tons  of  coal.  If  an  average  rate  of  20  cents 
was  paid  for  this  gas,  then  it  cost  the  consumers  $32,000,000  while  the  equiv- 
alent in  coal  of  $7.00  per  ton  would  have  cost  them,  $49,0OO,O(J'O. 
The  money  for  coal  wotild  have  gone  chiefly  to  the  Ignited  States  with  a  small 
proportion  to  other  proA'inces,  and  freight  would'  have  been  paid  on  it  all.  Added 
to  this  is  the  cost  of  stoking  and  removing  the  ashes.  Putting  this  in  another 
way,  it  may  be  said  that  by  using  gas  instead  of  coal,  the  saving  to  the,  natural 
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gas  consumers  of  this  Prarinoe  amounts  to  a'bout  •$1,130,000  per  annum  for  the 
last  fifteen  years  on  a  basis?  of  the  rates  g:iven  in  the  foregoing  calculiation. 

These  ii^uure.s  are  based  upon  typical  prices,  Ijecause  it  is  nearly  imipossable 
to  strike  the  actual  rate  at  ^rliieh  all  the  gas  was  sold.  Prices  vary  from  time 
to  time,  and  in  the  early  days  of  the  industry,  gas  was  often  sold  at  Hat  as 
well  as  graduated  rates.  It  is  quite  <proiba1)le  that  the  gais  rate  quoted  is  high,  but 
if  a  lower  rate  were  used,  it  would  only  show  a  greater  saving. 

Licenses  in  the  Qas  Industry 

There  arc  five  operations  connected  with  the  Xatural  Gas  industr}'  that  are 
coJMlucted  under  special  anniu\l  license,  the  fee  for  which  is  ten  dollars.  These  are 
(1)  Leasing  and  Prospecting;  (2)  Operating  Drilling  Outfits:  (3)  Producing 
Operations;  (4)  Distributing  Operations:  (5)  Operation  of  Pipelines.  Thirty- 
eight  licenses  for  "leasing  and  pro'specting''  were  taken  out  for  the  year  1!)"?0  accord- 
ing to  the  following  list : — 


Operatoks    Licexsed    to    Lease    axd    Prospect    for    Xatural    Gas    1920 


License 
No. 

Name 

Address 

47 

Ajax  Oil  and  Gas  Co.  Ltd. 

Rowntree  Bldg.,  Toronto,   Ont. 

39 

Barr,  D. 

298  Talbot   St.,   St.   Thomas,   Ont. 

30 

Beaver  Oil  and  Gas  Co. 

Brantford,  Ontario,    (Buffalo,   N.Y.) 

34 

Bermingham,  T.  F. 

Hamilton.  Ontario. 

28 

Castle  Oil  and  Gas  Co., 

Imperial  Bank  Bldg.,  Niagara  Falls,  Ont. 

43 

Central  Development  Co. 

Chatham,  Ontario 

50 

Cornish,  J.  H. 

60  Summerhill  Gardens,  Toronto,  Ont. 

49 

Diener,  Eugene  F. 

R.  R.  No.  5,  Dunnville,  Ontario. 

29 

Dominion  Natural  Gas  Co., 

Brantford,  Ontario,    (Buffalo,   N.Y.) 

45 

Eureka  Oil  and  Gas  Co. 

1804  Roval  Bank  Bldg.,  Toronto,  Ont. 

21 

Frontier  Oil  and  Gas  Co.  Ltd. 

211   Libert V  Bldg.,   Buffalo,   N.   Y. 

31 

Glenwood  Natural  Gas  Co. 

Brantford,  Ont.  (Buffalo,  N.Y.) 

51 

Irvine,  J.  J. 

Dunnville,  Ontario. 

48 

Inland  Oil  &  Gas  Co.  Ltd., 

E.  P.  Rowe,  Sec. 

608  Lumsden  Bldg.,   Toronto,   Ont. 

38 

Industrial  Natural  Gas  Co. 

Thorold,  Ontario. 

35 

Jasperson,  B. 

Kingsville,  Ontario. 

55 

Kevser,  Bert  L. 

21  London  St.,  Toronto,  Ont. 

22 

Leeds,  J.  H. 

Wellandport,  Ontario. 

42 

Minor,  L.  E. 

Smithville,  Ontario. 

36 

May,  A.  G. 

75    Melro.se   Ave.,    Hamilton,    Ontario. 

53 

Mercer,  F.  D. 

Toronto,  Ontario. 

23 

Maple  Leaf  Oil  and  Gas  Co. 

48  St.  John's  Place,  Buffalo,  N.Y. 

46 

Northern  (ias  &  Gasoline  Co. 

Hepworth,  Ontario. 

44 

Petrol  Oil  &  Gas  Co.,  Ltd. 

608  Lumsden  Bldg.,  Toronto,  Ont. 

33 

Provincial  Natural  Gas  &  Fuel  Co. 

Niagara  Falls,  Ont. 

32 

Pilkington  Bros. 

Thorold,  Ontario. 

24 

Progressive  Oil  &  Gas  Co. 

Room  38,  Sun  Life  Bldg.,  Hamilton,  Ont. 

52 

Peck,  C.  A. 

96   Woolfrey   Ave.,    Toronto,    Ontario. 

27 

Quillinan,  J.  A. 

Drawer  110."  Lnperial  Bank  Bldg.,  Niagara  Falls. 

25 

Stewart,  Alex. 

Box  124,  Wintlsor,  Ontario. 

37 

Snively,  F.  L. 

90  Melrose  .\ve.,  Hamilton,  Ontario. 

57 

Universal  Gas  &  Oil  Co.,  Ltd., 

c/o  Millar.  Ferguson  «t  Hunter, 
Crown   Life   Bldg.,   Toronto. 

26 

Union  Natural  Gas  Companv 

Chatham,   Ontario. 

58 

Valley  Oil  &  Gas  Co. 

42  Home   Bank  Bldg.,   Hamilton,  Ont. 

56 

Western  Counties  Gas  Co. 

E.  C.  Biden,  Mgr.  Dunnville,  Ontario. 

54 

Winger,  S.  W. 

R.  R.  4,  Hagersville,  Ontario. 

41 

Waugh,  S.  A. 

Fort  Erie,  Ontario. 

40 

Williams,  A. 

Ruthven,  Ontario. 

This  is  an  increase  of  19  operators  over  1919. 
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Fifty-three    operators    took    out    •■J'l'odiKcr's"    Jiieeiises    a.s    follows: — 


Opkrators  Licensed  to  Produok  National  Gas. 1920. 


License 
No. 

Name 

Address 

S8 

Aldrich  Cias  <t  Oil  Co., 

o/o  Bruce  &  Counsell,  Merchant's  Bank  Bl 
Hamilton,  Ontario. 

Ig., 

100 

Boer,  George 

Binbrook,  Ontario. 

55 

Beaver  Oil  &  Gas  Co. 

Brantford,   Ontario,    (Buffalo) 

95 

Bertie  Natural  Gas  Co. 

Ridgewav,  Ontario. 

86 

Battle,  Martin 

Sun  Life"  Bldg.,  Hamilton,  Ont. 

96 

Binbrook  Gas  Co. 

N.  Laidman,   Binbrook,   Ontario. 

53 

Castle  Oil  &  Gas  Co. 

Niagara  Falls,  Ontario. 

77 

Chippawa  Development  Co. 

Chipjiawa,  Ontario. 

60 

Chippewa  Oil  &  Gas  Co. 

Tavistock,  Ontario. 

92 

Coleman,  J.  A. 

Wellandport,  Ontario. 

64 

Canfield  Natural  Gas  Co. 

Canfield,  Ontario. 

52 

Canby,  B.  F. 

R.  R.  No.  2,  Marshville,  Ontario. 

76 

Duxbury,  Wellington 

R.  R.  No.  1,  Hagersville,  Ont. 

59 

Darling  Road  Co-Operative  Natural 

Gas  Co. 

Canfield,  Ontario. 

87 

Dunn  Natural  Gas  Co. 

Dunnville,  Ontario. 

54 

Dominion  Natural  Gas  Co. 

Brantford,   Ontario    (Buffalo) 

99 

Diener  Gas  &  Manufacturing  Co. 

Dunnville,  Ont.,  c/o  Robt.  Bradford. 

63 

Empire  Limestone  Co. 

191  Hudson  St.,  Buffalo,  N.Y. 

58 

Kmerson,  Laidlaw  &  Troughton. 

AtterclifTe   Station,   Ont. 

102 

Eastside  Gas  Company. 

Lowbanks,  Ontario. 

56 

(ilcnwood  Natural  Gas  Co. 

Brantford,    Ontario,    (Buffalo.) 

75 

Hamilton  Gas  &  Oil  Co. 

602  Spectator  Bldg.,  Hamilton,  Ont. 

98 

Hendoe  Gas  Co. 

c/o  J.  V.  Fra<lenburg,  Sec,  Cayuga,  Ontario. 

82 

Industrial  Natural  Gas  Co. 

Thorold,  Ontario. 

73 

Jasperson,  B. 

Kingsville,  Ontario. 

94 

Kindy,  D.  &  Sons 

Selkirk,  Ontario. 

93 

Kindy  Gas  Company 

R.  R.  No.  2,  Cayuga,  Ontario. 

68 

Lalor  &  Yokes 

Dunnville,  ()ntario. 

69 

Lalor,  F.  R. 

Dunnville,  Ontario. 

71 

Liesinger  &  Leml)ke 

42  Linden  Park,  Buffalo,  N.Y. 

78 

LamI).  A. 

Selkirk,  Ontario. 

79 

Midfield  Natural  Gas  Co. 

Hamilton,   Ontario. 

90 

Medina  Natural  Gas  Co. 

Chatham,  Ontario. 

85 

Marshall,  J. 

Hamilton,  Ontario. 

81 

National  Gas  Company 

Hamilton,  Ontario. 

89 

North  Shore  Gas  Co. 

c/o  Bruce  &  Counsell,  Hamilton,  Ont. 

51 

Northern  Gas  &  Gasoline  Co. 

Hepworth,  Ontario. 

74 

Ontario  Gypsum  Company 

Paris,  Ontario. 

66 

Oil  Springs  Oil  &  Gas  Co. 

Oil  Springs,  Ontario. 

67 

Provincial  Natural  Gas  Co. 

Niagara  Falls,  Ontario. 

80 

Port  Colborne-Welland  Natural  Gas 

Co. 

Port  Colborne,  Ont. 

62 

Pilkington  Bros. 

Thorold,  Ontario. 

61 

Petrol  Oil  «t  Gas  Co. 

lS()4-6   Royal   Bank  Bldg.,   Toronto,   Ont. 

72 

Rolston  <Nr  liennett 

Dunnville,  Ontario. 

101 

Richmond  ( Jas  ('o. 

Chatham,  Ontario. 

83 

Relief  Gas  Co.,  Ltd. 

St.  Catharines,  Ontario. 

91 

Sparham,  A.  F. 

K.   H.  No.   1,  Caledonia,  Ontario. 

70 

Sterling  Natural  Gas  Co. 

Port  Colborne,  Ontario. 

97 

Stevensville  Natural  Gas  Co. 

Stevensville,   Ontario. 

50 

Union  Natural  Gas  Co. 

Chatham,   Ontario. 

57 

United  Gas  Companies 

St.  Catharines,  Ontario 

65 

Vacuum  Oil  &  Gas  Co. 

()08  Lum.sden  Bldg.,  Toronto. 

84 

Wainfleet  &  Moulton, 

R.  R.  No.  1,  Lowbanks,  Ontario. 

1919. 


There  was  an  increase  of  four  in  the  list  of  producers  over  those  operating  in 
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Drilling  Rig  operations  were  lieenH.'d  to  the  number  of  twenty-six;  an  increase 
of  three  over  1!)1!». 

Opkuatoks  Lickxski)  to  DuiLi,  UK  BoKE  FOK  Xah  RAi,  Gas.  1920 


License 
No. 

Name 

Address 

29 

Coleman,  J.  A. 

Wellandport,  Ontario. 

30 

Dominion  Natural  Gas  Co. 

Brantford,  (Buffalo)  No.  1. 

31 

Dominion  Natural  Gas  Co. 

Brantford,  (Buffalo)  No.  2. 

49 

Dundas  Oil  &  Gas  Co.  Ltd. 

807  Lumsden  Bldg.,  Toronto. 

38 

Featherstone,  C.  W. 

Canboro,  Ontario,   No.   1. 

39 

Featherstone,  C.  W. 

Canboro,   Ontario,   No.   2. 

32 

Glenwood  Natural  Gas  Co. 

Brantford,  Ont.,  (Buffalo.)  No.  1. 

33 

Glenwood  Natural  Gas  Co. 

Brantford,  Ont.,  (Buffalo)  No.  2. 

41 

Industrial  Natural  Gas  Co. 

Thorold,  Ontario. 

24 

Imperial  Oil  Co.,  Ltd. 

.56  Church  St.,  Toronto. 

45 

Inland  ( )il  ct  Gas  Co. 

502  Kent  Bldg.,  Toronto. 

35 

Jaspcnson,  B. 

Kingsville,  Ont. 

44 

Kiser,  W.  H.  <t  Louer 

Tillsonburg,  Ontario. 

25 

McCutcheon,  Thos.  J. 

Dunnville,  Ontario. 

43 

McListcr,  J.  J. 

Dunnville,  Ontario. 

42 

McKillop,  Wm. 

Hepworth,    Ontario. 

36 

May.  .\.  G. 

75   ]Melrose   Ave.,    Hamilton,   Ontario. 

34 

Provincial  Natural  Gas  Co. 

Niagara  Falls,  Ontario. 

26 

Snivelv,  F.  L. 

90  Slelrose  Ave.,  Hamilton,  Ontario. 

37 

Snively,  F.  L. 

90  Melrose  Ave.,  Hamilton,  Ontario. 

27 

Stewart,  Alex- 

Box    124,    Windsor,    Ontario. 

40 

Stover  Drilling  Co.,  F.  H. 

110   Canfield   Ave.,    Detroit,    Michigan. 

48 

Snively,  F.  L. 

90  Melrose  Ave.,  Hamilton,  Ontario. 

47 

Sparham,  A.  F., 

R.  R.   No.   1,  Caledonia,  Ontario. 

28 

Union  Natural  Gas  Company 

Chatham,   Ontario. 

46 

Universal  Gas  &  Oil  Co.,  Ltd. 

c/o  Millar,   Ferguson   &   Hunter. 

Crown   Life  Bldg.,  Toronto,  Ont. 

Xine  Pipe-line  licenses  were  issued,  there  being  no  increase  in  this  division  of 
the  industry. 

Companies  Lice.xsed  to  OPER.vri-:  Natiral  Gas  Pipe-Lines.  1920. 


License 
No. 

Nane 

Address 

14 

Beaver  Oil  &  Gas  Companv, 

Brantford,  Ontario,  (Buffalo). 

12 

Ca.stle  Oil  &  Gas  Companv 

Niagara  Falls,  Ontario. 

18 

Central  Pipeline  Companv 

Chatham,  Ontario. 

13 

Dominion  Natural  (Jas  Co. 

Brantford,   (Buffalo.) 

15 

Glenwood  Natural  Gas  Co. 

Brantford,  Ontario,  (Buffalo.) 

11 

Northern  Pipeline  Companv 

Chatham,   Ontario. 

16 

Southern  Ontario  Gas  Companv 

Brantford,    Ontario,    (Buffalo.) 

17 

United  (Jas  Companies 

St.  Catharines,  Ontario. 

10 

Union  Natural  Gas  Company 

Chatham,  Ontario. 
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Ddstributiiig  Licenses  to  the  numiljer  of  forty-three  were  issued,  an  increase 
of  four  over  tho^e  operating  in  1919. 

Operators   Licensed  to   Distribite  Natviul  Gas,  1920 


License 
No. 

68 
80 
75 
60 
50 
46 
78 
43 
72 
62 
65 
61 
44 
81 
45 
69 
79 
70 
74 
47 
82 
66 
52 
77 
63 
53 
42 
55 
40 
56 
64 

67 
71 
59 
54 
76 
48 
41 
49 
58 
57 
73 
51 


Name 


Azoff  Natural  Gas  Company 
Beer,  George 

Bertie  Natural  Gas  Company 
Belmont  Gas  &  Light  Company, 
Brantford  Gas  Company 
Beaver  Oil  &  Gas  Company 
Binl)rook  (Jas  Company 
Coleman,  J.  A. 
Central  Pipeline  Company 
Chippawa  Development  Company 
Corporation  of  Town  of  Leamingtf)n 
Chatham  Gas  Company 
Castle  Oil  &  Gas  Company 
Chippawa  Oil  and  Gas  Co. 
Dominion  Natural  Gas  Co. 
Dunn  Natural  Gas  Co. 
Erie  Beach  Gas  Company 
Fisherville  Gas  Company 
Gas  &  Oil  Co.  of  Springvale 
Glenwood  Natural  Gas  Co. 
High  Grade  Natural  Gas  Company 
Industrial  Natural  Gas  Company 
Ingersoll  Gas  Light  Comi)any 
Lake  Shore  Natural  Gas  Company 
Midfiold  Natural  Gas  Co. 
Manufacturers'  Natural  Gas  Co. 
Northern  Gas  &  Gasoline  Co. 
Oil  Springs  Oil  &  Gas  Company 
Petrolia  Utilities  Company 
Provincial  Natural  Gas  <fc  Fuel  Co. 
Port  Colborne-Welland  Natural 

Gas  Co. 
Relief  Gas  Company 
iiosehill  Natural  Gas  Co. 
Sterling  Gas  Company 
Sarnia  Gas  Company 
Shetland  (ias  Comi)any 
Southern  Ontario  Gas  Company 
Union  Natural  Gas  Company 
I'nited  Gas  Companies, 
United  Gas  &  Fuel  Company 
Windsor  Gas  Company 
Wallaceburg  Gas  Company, 
Woodstock  Gas  Light  Co. 


.\ddress 


A.  Baker,  Treas.,  Canfield,  Ontario. 

Binbnxjk,     Ontario. 

Ridgeway,   Ontario. 

Belmont,  Ontario.  . 

Brantford,   Ontario,    (Buflfalo.) 

Brantford,  Ontario,  (Buffalo.) 

X.  Laidman,  Binljrook,  Ontario. 

Wellandport,  Ontario. 

Chatham,  Ontario. 

Chippawa,  Ontario. 

Box  209,  Leamington,  Ont. 

Chatham,    Ontario. 

Niagara   Falls,   Ontario. 

Tavistock,  Ontario. 

Brantford,   Ontario,    (Buffalo.) 

Dunnville,  Ontario. 

Chatham,  Ontario. 

Fisherville,    Ontario. 

Hagersville,  Ontario 

Brantford,   Ontario,    (Buffalo.) 

c/o  R.  L.  Pattinson,  Chatham,  Ont. 

Thorold,  Ontario. 

Ligersoll,  Ontario,   (Buffalo.) 

294  Baynes  St.,  Buffalo, 

9  Maple  Ave.,  Hamilton,  Ont. 

Brantford,  Ont.   (Buffalo.) 

Hepworth,  Ontario. 

Oil   Springs   , Ontario. 

Petrolia,   Ontario. 

Niagara  Falls,  Ontario. 

Port  Colborne,  Ontario. 

St.  Catharines,  Ontario. 

Buffalo,  N.Y. 

Port  Colborne,  Ontario. 

Sarnia,  Ontario. 

Florence,  Ontario. 

Brantford,   Ontario,    (Buffalo.) 

Chatham,    Ontario. 

St.    Catharines,   Ontario. 

Hamilton,   Ontario. 

Windsor,  Ontario. 

Wallaceburg,  Ontario. 

Woodstock,  Ont.,  (BufTuIo). 


1920 


In  aJil,  tliere  wrre  issned  one  hundred  and  sixty  nine  gas  licenses  for  the  year 


During  the  three  years  tliat  the  Dopartment  ha.-^  had  juri.sdiction  over  the  Nat- 
ural Oas  'Service  of  the  Pi-ovince,  tAvo  main  ]iroblcnis  liave  had  to  be  constantly 
dealt  with : — 

(A). — yTndicious    restraining    of    excessive    consunrption  : 

(B). — Protecting    tlic    remaining    su])ply. 

Tlie  following  remarks  refer  to  different  i)ha>es  coming  inore  particularly  under 
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Water  Problem  in  the  Gas  Wells  of  Kent  County 

The  life  of  the  Tilbiin'  gas  iiekls  is  verv  serioaisly  threatened  by  rock  water 
which  is  constantly  flowing  into  tho  wells.  The  influx  of  this  water  is  somewhat 
retarded  by  maintaining  as  liigh  a  field  pressure  as  possible,  but  as  the  general 
Held  jiressnre  (U-d ines.  the  water  increases.  Table  JX  show.s  the  annual  declin*:' 
of  rock  pressures. 

Tahi.k  IX. —  Rock  Pressures,  Tilbury  Gas  Field 


Year         1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

Lbs.  1       512 

491 

475 

434 

368 

330 

318 

291 

The  conditions  under  which,  gas  is  usually  encountered  in  this  field  do  not 
admit  of  providing  a  pocket  of  sufticient  depth  to  act  as  a  resiervoir  for  the  water; 
for  this  reason  frequent  pumping  has  to  be  done.  At  the  beginning  of  the  year 
one  ga-s  comjjany  (iperated  16(5  producing  wells  in  the  Tilbury  gas  area,  Kent 
county,  121  of  which  were  more  or  less  flooded,  as  outlined  in  Table  X. 

Table  X. — Perck.ntaoe  of  Wet  Wells  ix  Tilbury  Field 

Total    Producing    Wells     166 

Equipped  with    pumps   and    syphons    91 — or  55  iper  cent. 

Requiring    Pumping    Equipment      23 — or  14  per  cent. 

Showing    Moisture     7 — or  4  per  cent. 

This  shows  that  121  wells  out  of  166,  or  73  per  cent.,  were  under  treatment 
for  water. 

These  conditions  apply  approximately  to  the  wells  operated  by  other  companies 
in  the  same  locality,  and  in  dealing  with  the  gajs  problean  this  water  menace  must 
never  be  disregarded  nor  neg^liected.  A  reference  to  the  hastor\'  of  what  is  known 
as  the  Ei^sex  gas  field-  will  demonstrate  cl<^arly  that  unless  precautionary  meas- 
ures are  taken  to  prevent  the  remaamijig  gas  content  of  the  Tilbury  field  l)eing  drawn 
from  the  rock  too  rapidly,  there  is  every  reason  to  expect  it  will  .suffer  a  similar  fate 
to  tliat  which  l)efel  the  P]ssex  field,  Avhich  though  only  about  five  square  mik'S  in 
area,  produced  abundantly  for  about  twelve  years,  after  which  the  pressures  de- 
creased .suddenly,  and  the  fidd  l)ecame  exhausted  three  years  later.  That  the  water- 
flow  in  a  gas  well  is  controlled  la.rgely  by  the  preissaire  maintained  in  the  well,  also 
by  rate  of  flow  at  which  gas  is  withdraAvn,  is  shown  by  the  chart  on  page  22,  which 
records  the  water-pumping  operations  of  two  gas  companies  in  adjacent  localities  in 
the  Tilbury  field. 

It  will  be  noted  that  the  record  is  ba.«ed  upon  iho  average  number  of  gallons  of 
water  pumped  per  wel'l  per  daj. 


'  The   avera.ge  yearly  pressures   of  a  prom 
that  the  depletion  of  gas  fields  is  not  confined 

Inent  gas  field   in  Alberta   demonstrate 
to  Ontario  alone. 

Year         1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Lbs.            744 

723 

660 

641 

629 

446 

312 

251 

=Ontanio  Bureau  Mines,  Vol.  XXVIII,  1919,  Pt.  1,  p.  214. 


22 


Department  of  Mines 


No.  4 


The  lower  curve  intlicates  that  the  water  ])nKliu-tion  durina-  the  mouth.-;  of 
Septemher.  Oetober,  Xoveuiher  and  Decemher.  191!).  and  the  saiue  moutli>;  of  1020. 
showed,  about  the  same  rauge  of  variation ;  also  that  during  the  two  cold,  months  of 
Januar)'  and!  February,  1920,  it  remained  about  even,  then  droippecl  quite  suddenly, 
gradually  increasing  until  it  took  a  'Sudden  rise,  con.&istent  with  the  increasing  cold 
weather  during  November,  Decemher,  and  January.  1921.  Th?  general  trend  of 
the  curve  indicates  that  during  tlie  colder  months  of  tlie  5-ear,  when  the  pull  is 
greater  ii])on  the  out]»ut  of  the  wells  and  in'e.ssures  ar,'  low.  tlie  water-flow  i.>  heavv. 
and  that  in  warm  months,  when  con.sumption  is  at  a  mininmm  and  pressure  con- 
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Chart  illiisfr.it iii<i  effect  of  water  nuiiipiiiK  hv  two  {ias  cuniiianies  in  tiie  'rill)urv  fielil. 

sequently  at  a  maximum,  the  quantity  of  water  is  negligible.  The  sudden  rise  in 
June  and  .July  in  the  uj)]»er  curve  of  tlie  chart  is  ex])lained  by  the  fact  that  the 
wells  ill  this  field  were  under  special  treatment  for  water,  and  the  condition  of  one 
well,  which  was  flooded,  and  cou/Td  not  be  pumped  out,  is  indicated  on  the  curve. 
This  "well  was  albandoned  and  plugged,  othenris.e  tlie  trend  of  the  two  curves  is 
very  similar. 

The  present  cost  of  equipping  a  gas  well  with  a  gas-power  waterpimiping  unit 
is  approxinmtely  as  follows: 

T^nit  Pumping  Outfit S      021.00 

Tuhiufi,  Rods,  etc t)84.00 

Shed,  Foundation  and  Labor 150.00 


Total $1,455.00 

The  foregoing  remarks  have  dealt  largely  with  removing  water  from  wells,  but 
special  attention  has  been  given  by  the  Department  to  "malignant  wells;''  the 
finding  of  those  abandoned  years  ago  and  last:   the  detecting  of  defective  casing  and 
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till'  ])roper  phi^igiiig  of  all  kinds  of  abaiuloned  wells.  So  many  conditions  exist 
whereby  production  from  gajs  wells  and  fields  is  seriously  retarded  and  diniinislied 
by  the  unrestrained  flow  of  water  from  Avell  to  well,  tliat  the  full  imjwrtance  of 
these  defects,  (as  shoAra  in  illustrations  1  to  lU)  cans  hardly  be  over-eistim^ted.  On 
receipt  of  a  complaint  of  water-damage  or  the  intendeil  plugging  of  an  ail)aiidoned 
well,  a  competent  insjjec/tor  is  immediately  put  in  touch  with  the  case,  and  the)  mat- 
ter investigated  and  remedied  under  his  supervision. 

The  following  illustrations  (Figures  1  to  lU)  are  reproduced  through  the 
courtesy  of  the  State  Oil  and  Gas  Supervisor  of  California.  They  are  useful  as 
showing  -what  is  required  in  dealing  with  typical  cases.  There  are  many  other 
complications  due  to  geological  and  mechanical  conditions  that  could  be  illustrated^ 
but  these  are  sufficient  to  demonstrate  the  possibilities  of  damage  due  to  neglected 
defects. 


Fig.  1.  Sketch  showing  entraiif'e  of  water  into  oil  sand 
due  to  imperfect  seating  of  casing,  and  to  lack  of  cement 
around  bottom  of  outer   casing. 


Fig.   2.  Sketch  showing  entrance  of  water  due  to  holes 
eaten  in  casing  by  chemical  action. 
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Fig.  3.  Sketch  sihowing  entrance  of  water  into  oil  sand 
and  its  migration  to  a  properly  drilled  well  due  to  use 
of  only  one  string  of  casing  in  first  well. 


Fig.  4.  Sketch  showing  entrance  of  water  into  oil  sand 
due  to  collapse  of  casing. 


^:=^\^^"^^';:>:^2if^j^^^-^ 


Fig.  5.  Sketch  showing  entrance  of  water  into  oil  sand 
due  to  withdrawal  of  casing  from  an  abandoned  well  with- 
out   placing   a   plug   between    oil    and    water    sands. 
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Fig.  6.  Sketch  showing  entrance  of  water  due  to  lack 
of  uniformity  of  shut-off  below  water  sands  when  two 
wells  penetrated  the  same  strata.  If  there  were  only 
one  well,  either    one  would  probably  be  in  good  condition. 


Fig.  7.  Sketch  showing  entrance  of  water  due  to  fact 
that  shut-off  was  made  at  the  same  depth  in  two  wells 
without  considering  the  geological  fact  that  strata  most 
frequently  do  not  lie  parallel  to  ground  surface. 


Fig.  8.  Sketch  showing  entrance  of  water  into  a  pro- 
perly drilled  well  due  to  the  fact  that  another  well 
drilled  into  a  water  bearing  sand  below  the  oil  sand,  but 
did   not  plug  the  lower  portion   of  the  well. 
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Fig.  9.  Sketch  showing  entrance  of  water  into  a  pro- 
perly drilled  well  because  a  neighbouring  well  entered  a 
deeper  oil  sand  without  an  extra  string  of  casing  being 
inserted  to  protect  the  first  sand. 


Fig.  10.  Sketch  sliowin.s,'  presence  of  edge  water  due 
to  a  natural  condition.  Most  oil  sands  when  followed 
far  enough  down  the  dip  are  found  to  contain  only  water. 
As  oil  is  removed  from  above,  water  follows  it  up  along 
the    stratum. 


Distribution  Problems 


The  problems  connected  with  the  distribution  of  the  product  of  the  Ontario  gas 
fields  are  very  confusing  to  thiat  ]>ortion  of  the  ij>opu1atioii  Avho  are  consumers  of 
this  valuable  fuel.  It  is  diiffieult,  for  instance,  to  understand  why  a  shortage,  caus- 
ing general  inconvenienice  and  dis'CHmifort,  shou'l<l  ever  occur  •when,  for  nearly  niine 
months  out  of  tl>e  year,  there  is  aniij>le  gas  for  everyone  a:nd  for  all  puT}X)>ses.  The 
■■peak  demand^' can  be  more  easily  understood  by  referring  to  chart  on  page  (5.  which 
shows  how  the  consumption  rises  to  the  highest  levels  in  tlie  coldest  months.  This 
only  gives  a  general  idia  of  the  situation,  because  the  real  "peak  demand''  coming 
on  cold  days,  the  vsudden  pu'll  upon  flll  the  supjVly  lines,  occurring  at  once,  is  far 
Ln'cater  than  the  delivery  from  the  wells;  the  residl  is  the  partial  emptying  of  pipe- 
lines and  redtu'tion  of  ]n'e'ssure.  The  daily  and  liourly  "])cak""  is  tlie  real  terror  of 
all  gas  distributors  aivd  producers. 
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Pressure  Charts  No's  1  and 
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Pressure  Charts  No's  3  and  4, 
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Pressurt'  f'liart  Xo.  'i  was  taken  from  a  recordiiifr  pressiire  ,i;auo:e  before  tlie 
gasometer  attachment  was  installed  and  Pressure  Chart  No.  1  shows  the  read- 
ing aiter  the  installation.  Pressure  charts  4  and  3  were  both  taken  from  another 
regulator,  before  and  after  the  installation  of  a  gasometer  resjpectiyely,  and  show 
similar  results.  This  is  ai>  important  innovation,  and  a  very  welcome  addition  tc 
the  distributing  equipment  because  by  the  use  of  the  gasometer  attachment,  great 
improvement  is  etfected  in  the  service  to  the  consumer,  who  receives  a  more  even 
pressure.  I  J  ,  ,  I  '  :  i    ,«',  :'| 

;Many  of  the  troubles  eausied  by  the  effort  to  distrihutei  natural  gas  luider  vail- 
ing pressaires  are  very  real,  aiid  occasion  the  gas  operator  considerable  concern. 
Frequent  changes  of  pressure  occairring  in  the  distribution  of  Tilburv  gas  throAV  a 
heavy  respon-sibiHty  upon  the  regiilators.  These  instruments  are  affected  by  the 
corrosive  elements  in  the  gas,  and  require  constant  attention.  The  Department  has 
watched  Avith  interest  the  installation  of  a  gasometer  attachment,  recently  applied 
to  low  pressure  regulators. 


Gasometer     attachment     to     low     pressure 
regxilator. 


Field  Operations 

Ninety-four  wells  were  drilled  in  1920,  most  of  them  in  the  counties  of  Haldi- 

mond,  Welland.  Norfolk  and  Kent.     Of  these  new  wells,  73  were  producers,  and  21 

or  22.3  per  cent.,  were  non-producers     The  73  producers  showed  a  total  open"flow 

measurement  of  9,203,000  eulbic  feet.     Following  is  a  li.'^  of  the  new  wells  and  tne 

individuads  or  companies  for  whom  they  were  sunk. 
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Gas   Wells   Drilled   ix   1920 


] 

LiOC.\LITY 

Owner 

Gas 

OR 

Production 

PER   DAY,1 

D  \TE 

Completed 

Lot,  Concession 

Township 

County 

Oil 

Cubic  Feet 

Richmond 

1                4 

Baj'ham 

Elgin 

Gas 

300,000 

Aug.  16th 

Gas  Co. 

Dominion 

Natural 

Gas  Co 

120              7 

Bayham 

Elgin 

<  ( 

Drv 

Mav  10th 

" 

18              2 

(1 

" 

" 

39,000 

Dec.  14th 

Glcnwood 

Natural 

Gas  Co..  .  . 

21               8 

Aldboro 

<( 

a 

Dry 

Jan. 12th 

Glenwood 

Natural 

Gas  Co.... 

14              1 

Mersea 

Essex 

" 

Dry 

June  21st 

Dominion 

Natural 

Gas  Co. . . 

Dochstader  Farm 

Canljoro 

Haldimand 

(< 

46,000 

March  24th 

u 

C.  Kuren  Farm 

<( 

" 

(< 

21,000 

June  9th 

Oswego 

Gas  Co 

5             1 

ti 

11 

11 

32,000 

July  17th 

Dominion 

Natural 

Gas  Co 

P.  Kurcn  Farm 

" 

11 

" 

64,000 

Jul  V  6th 

" 

VV.  Clifford  Farm 

" 

(1 

II 

70,000 

Jurv28th 

11 

W.  Clifford  Farm 

u 

" 

(( 

75,000 

Aug.  13th 

u 

W.  Cruml)  Farm 

it 

" 

(( 

45,000 

Sept.  1st 

11 

W.  Crumb  Farm 

" 

u 

" 

68,000 

Nov.  19th 

It 

E.  Crumb  Farm 

" 

(( 

(( 

67,000 

Sept.  24th 

Dominion 

Natural 

Gas  Co..  . . 

S.  Crosby  Farm 

S.  Crosby  Farm 

4              3 

Canboro 

Haldimand 

^j 

157,000 
105,000 
Drv 

Oct.  12th 
Oct.  29th 
Dec.  7th 

ti 

8              3 

" 

" 

It 

97,000 

Dec.  30th 

Lalor.F.  R... 

7               1 

Moulton 

tl 

II 

Est.     80,000 

July  27th 

Lalor,  F.  R... 

7               1 

n 

It 

It 

70,000 

Sept.  13th 

Maple  Leaf 

Oil  &  Gas  Co. 

15               2 
13               3 
13               3 

It 
tl 

11 

tl 
It 

II 

It 

25,000 
200,000 
175,000 

May  15th 
Julv  30th 
Sept.  9th 

(( 

9               3 

11 

11 

" 

250,000 

Oct.  20th 

(( 

10               2 

II 

u 

11 

200,000 

Dec.  21st 

Midfield 

Gas  Co 

53               1 

North  Caj'Uga 

(( 

11 

6,000 

Feb.  9th 

" 

53               1 

" 

" 

II 

80,000 

Mar.  25th 

Oswego 
Gas  Co 

5  Stage  Road 

II 

It 

" 

156,000 

Aug,  20th 

tt 

4 

(1 

tl 

(( 

97,000 

Sept.  23rd 

Azoff  Gas  Co. 

3              3 

tl 

11 

(( 

39,000 

Nov.  18th 

1               1 

It 

Drv 

Dec.  31st 

t  It  should  be  noted  that  the  volume  of  gas  given  here  is  "open  flow"  and  not  the  actual 
quantity  of  serviceable  gas'' in  the  line." 
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CJas  Wki.ls  Drilled  ix  1920. — Cnnlinueil 


liOCALITV 



OWNKR 

Gas 

OR 

PRODrCTION 
PER  DAY, 

D.\TE 

Completed 

Lot,  Coxckssiox 

Township 

County 

Oil 

Cubic  Feet 

I'liitecl  Gas 

Companies... 

11 

4               1 
4               1 

North  ("ayuga 

Haldimand 

Gas 

585,000 
382,000 

July  L5th 
Aug.  4th 

11 

4               1 

(( 

It 

" 

Drv 

Oct'.  27th 

(I 

4               1 

« 

" 

" 

78,000 

Nov.  17th 

Midfield 

Gas  Co 

.53               1 

Oneida 

(( 

(( 

74,000 

May  7th 

It 

54  Town  Line 
53               1 

-' 

75,000 
50,000 

June  26th 
Aug.  llih 

Dominion 

" 

Xatural  Gas 

Co...^ 

61"              4 

Oneida 

(( 

111,000 

Oct.  13th 

OS  River  Road 

" 

" 

85,000 

Dec.  4th. 

" 

(55 

" 

(( 

it 

171,000 

Dec.  13th 

Sterling 

Natural  Gas 

Co 

17               1 
17               1 

Sherbrooke 

It 

a 

200,000 
Dry 

Mar.  26th 

(( 

May  31st 

United  Gas 

Companies... 

3               1 

Seneca 

" 

" 

231,000 

Sejit.  21st 

3               1 

ii 

it 

it 

45,000 

Oct.  6th 

Dominion 

Natural  Gas 

Co 

F.  Langford  Farm 

tt 

" 

tt 

21,000 

Jan. 10th 

it 

B.               2 

u 

It 

" 

34,000 

Jan. 24th 

" 

R.  Young  Farm 

ti 

ti 

" 

Drv 

Apr.  2nd 

" 

N.  Kelly  Farm 

ti 

tt 

(( 

87,000 

Aug.  21st 

" 

N.  Kelly  Farm 

it 

" 

it 

75,000 

Apl.  4th 

u 

Shipway  Farm 

" 

tt 

" 

110,000 

Dec.  17th 

Port  Colborne 

-Welland  Gas 

Co 

S.  Bradt  Farm 

it 

It 

" 

87,000 

Oct.  nth 

B.  Ilaiina  Farm 

tt 

tt 

ti 

367,000 

Dec.  4th 

"etrol   Oil   it 

Gas  Co 

1   Front 

Dover 

Kent 

" 

Est.  .500,000 

Mav  25th 

u 

1       " 

" 

ti 

II 

Drv 

Dec.  4th 

H.  Jasperson . 

15             13 

East  Tilbury 

11 

It 

70,000 

Mar.  17th 

Glenwood 

Natural  Gas 

Co 

13   Middle  Road 

" 

It 

" 

700,000 

Mav  15th 

" 

13 

" 

(( 

" 

225,000 

Aug.  nth 

" 

14 

It 

<( 

" 

Dry 

Oct.  2Sth 

Glenwood 

Natural  Gas 

Co 

3                1 

191    Talbot  Road 

Raleigh 
Romnev 

a 

ti 

45,000 
Dr^- 

Dec.  31st 

Mar.  13th 

•• 

25                2 

•• 

" 

i: 

Drv 

Aug.  16th 

H.  Jasperson . 

2s                2 

'• 

" 

" 

80,000 

Nov.  19tli 

Chippewa  Oil 

&  Ga,s  Co. .  .  . 

3               .3 

Caistor 

Lincoln 

'  ' 

97,000 

Jan. 7th 

Castle  Oil  & 

Gas  Co 

25               5 
27               5 

Euphemia 

Lambton 

11 

ti 

Est.     80,000 
Drv 

Mar.  2nd 
Julv  6tli 

It 

27              5 

" 

It 

ti 

Drv 

Julv  7th 
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Gas  Wells  Dkilled  ix   1920. — Continued 


Locality 

Owner 

Gas 

OR 

Production 

PER  DAY, 

Date 
Completed 

Lot,  C0XCE.SSION 

Tow  .\S  HIP 

County 

Oil 

Cubic  Feet 

Progressive 

Natural  Gas 

,, 

4              3 
4               3 

North 
Dorchester 

Middlesex 

Gas 

Dry 

^L^y  14th 
June  23rd 

4               3 

" 

<( 

tt 

250,000 

Dec.  14th 

Doiiiinion 

. 

Natural  Gas 

Co 

Long  Point 

N.Walsingham 

Norfolk 

" 

150.000 

Mar.  6th 

" 

6  Front 

Woodhouse 

" 

" 

2.-)2,000 

Mav  20th 

" 

3.5          3 

Middleton 

u 

tt 

42,000 

June  2nd 

" 

4           3 

Houghton 

u 

tt 

90,000 

Julv  10th 

Dominion 

Natural  Gas 

Co 

43           2 

4  N.Talbot 
Koad 

Middleton 

Norfolk 

It 

131,000 
Dry 

Julv  22nd 
Nov.  29th 

" 

6  Front 

Woodhouse 

tl 

140,000 

Julv  31st 

" 

Niagara  &  Erie 

NorthWal- 

tl 

68,000 

Aug.  19th 

" 

Land  Co. 

singham 

,, 

" 

80.000 
39.000 

Sept.  3rd 
Oct.  21st 

" 

A.  Keable  Farm 

" 

u 

Drv 

Nov.  22nd 

i( 

21             14 

11 

11 

83.000 

Dec.  11th 

(( 

5  Front 

\\'oodhuuse 

It 

It 

37,000 

Oct.  2nd 

(( 

6       " 

" 

it 

It 

42,000 

Dec.  7th 

Dominion 

Natural  Gas 

Co. . 

2              4 
1               1 

Binbrook 

Wentworth 

it 

11 
II 

40,000 
90,000 

Oct.  30th 

u 

Dec.  23rd 

Sparham,  A.F 

11               8 

Glanfonl 

" 

tt 

Est.     50,000 

Dec.  22nd 

Provinc'l  Na- 

tural Gas  Co. 

26              2 

Bertie 

Welland 

tt 

40,000 

June  21st 

u 

10              2 

ii 

It 

(< 

Drv 

Mav  11th 

tl 

10              0 

u 

It 

tl 

Est.     85,000 

June  25th 

l( 

11             13 

<( 

tt 

11 

40,000 

Aug.  15th 

<( 

8             13 

" 

tt 

(( 

225,000 

Oct.  21st 

" 

9             13 

" 

" 

" 

Dry 

Nov.  15th 

" 

11               .-) 

Willoughby 

■' 

'■' 

Dry 

Dec.  16th 

Summary   ok  New  Wells. 

No. 

ElginCounty 4 

Essex  County 1 

Haldiniand  ( 'ounty 4S 

Kent  ( 'ounty 10 

Lincoln  Count}' 1 

Laml)ton  County 3 

Middlesex  County 3 

Norfolk 14 

^^'ontw()rth  County 3 

^^■(■lland  Coimty 7 

Total 94 
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The  number  of  vreUa  drilled  in  1920'  was  U'i>  to  the  averaoje  of  the  twn  previous 
3-ears,  but  much  less  than  the  average  for  1916  and  1917.  The  quantity  of  new  ga. 
brought  in  was  considen\lbl;v  less  than  in  UHl).  As  compared  with  last  year's  oper- 
ations, there  is  a  falling  off  indicated  in  the  amount  of  gas  recovered  as  shown  by 
the  following  table : — 

T.\BLE  XI.  — Drilling  Oper.\tioxs  for  Five  Ye.\rs 




New  Wells 

Producers 

Xon-Producers 

D.ULY  Open- 
Flow  Produc- 
tion, CU.  FT. 

Ye.\r 

Number     Per  cent 

1916 

173 

173 

97 

93 

94 

135 

121 

66 

77 

73 

38     or          22.0 
52     or          30.0 
31     or          32.0 
16     or          17.2 
21     or          22.3 

1917 

1918 

1919 
1920 

20.000,000 
9,203,000 

It  is  safe  to  assume  that,  as  mo'st  of  the  drilling  was  donie  in  the  older  ga,s  ter- 
ritory, the  results  could  hardly  be  expected  to  show  a  gain  over  the  previous  year. 
When  more  active  drilling  oj^eratrions  are  carried  on  in  new  or  "wild  cat''  districfts. 
the  joroductivity  of  each  new  well  should  make  a  very  much  more  eiicouragnig  show- 
ing. 

The  drilling  cf  new  wells  is  the  mo.st  important  part  of  the  gas  enterprise; 
without  a  persistent  and  courageous  policy  of  development,  no  gas  field  can  'be  made 
to  survive.  The  drill  must  be  kept  active  if  new  gas  is  to  be  obtained  to  re]ilace 
that  drawn  from  the  fields  from  year  to  year.  This  mean's  that  sufficient  moniey 
must  be  derived  from  tlie  sale  of  gas  to  take  care  of  this  work  in  the  face  of  22.3 
per  cent,  "dry  holes."  These  comparisons  show  clearly  that  the  natural  ga-s  rates 
have  a  direct  bearing  upon  the  kind  of  service  the  public  may  expect/  if  developments 
work  is  not  encouraged. 

The  importiince  of  caring  for  the  "dead""  wells  has  l)een  referred  to  elsewhere 
in  this  report.  These  operations  for  the  year  included  the  plugging  of  45  old  wells 
and  the  21  new  non-producers  reported  as  new  drilliing. 

Drillers'    Logs 

The  following  "drillers'  logs"  are  reproduced  here  because  it  is  found  that 
such  logs  are  useful  to  those  engaged  in  active  field  operations,  and  are  readily 
understood  by  the  field  men  thernselves,  who  also  can  have  access  to  the  printed 
reports  without  lyeing  obliged  to  resort  to  office  records  merely. 

Since  taking  charge  of  natural  gais  affains,  the  Ontario  Def|:wirtment  of  Klines 
lia5  collected  and  recorded  in  the  Gas  Commisisioner's  office  about  200  well  logs. 
As  a  large  portion  of  the  information  from  which  the  early  geological  data  was  com- 
piled bad  to  be  obtained  from  a.  f^nv  recorded  logs  and  from  the  mejnorv  of  tliose 
who  did  the  actual  drilling,  these  records  being  rec^ent  in  date  and  made]  while  fresh 
in  the  minds  of  the  drillei-s,  are  V)ound  to  have  coTLsiiderall>lei  yalue  in  studpng  the 
stratigrophy  of  k^jiown  or  possible  gas  areas. 

It  would  liave  a  very  direct  bearing  on  the  development  of  i]yo  known  ga<  fields 
and  the  location  of  further  sui^fj^lies  of  gas  either  in  areas:  as  ret  unrecognized,  'or 
in  more  deeply  seated  rock  formations,  if  gi-eater  atten'tfioii  couhl  be  paid  to  the  in- 
vestigation of  the  structural  and  strati  graphical  geology  of  south-western  Ontario. 
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It  iy  to  be  hoped  that  the  Oiiteno  Departmjent  of  Miii^es  may  make  provisdon  for 
this  work  at  an  early  date,  and  arrange  to  obtain  the  required  data  direct. 
This  is  the  only  way  that  rehable  logs  of  all  borings  can  be  obtained. 
The  progTess  of  each  drill-hole  must  Ite  watched  from  day  to  day  and 
measurements  and  cuttings  obtained  by  an  offuaal  who  will  ha^e  access  to  all  borings 
during  their  progress.  The  close  study  of  the  formations  favorable  to  deposits  of 
gas  and  petroleum  and  the  preparation  of  carefully  prepared  reference  maps  show- 
ing the  levels,  contours  and  other  structural  details,  are  of  the  highest  importance 
and  value  to  the  development  of  all  the  gas  and  petroleum  resources  of  the  Province. 
The  same  careful  attention  could  at  the  same  time  be  giiven  to  the  conditions  altect- 
ing  other  resources  such  as  sialt,  gyq3'suan,  water  ■suipplies',  etc.  Such  informatdoiti 
properly  worked  up  and  taibulated  would  enahle  the  developanent  of  further  gas 
supplies  to  proceed  with  a  minimum  of  risk. 


Log  No.  1. 

Lot.                    Concession.  Township. 

13                        Middle  road  Tilbury 

South  East. 

Estimated  Production  700,000  cubic  feet. 

Thickness  of 
I'\)rination  Formation         Total  Depth 

Clay 14.5  ft.                   145  ft. 

Limestone 20                         165 

Lime 10                        175 

Grey  Lime 125                        .300 

Dark  Grey  Lime 290                        590 

Grey  Sharp  Sand 45                        635 

Grey  Lime 75                        710 

Light  Grey  Lime 90                       800 

First  Gas 390                      1190 

Slate 40                      1230 

Grey  Lime 120                      13.50 

Gas 

Total  Depth 1350  feet 


County. 
Kent. 


Log  No  2. 

Lot.  Concession.  Township. 

191  Talbot  ROAD.  Romney. 

Dry  Hole;  Plugged. 

Thickness  of 
Formation  Formation        Total  Depth 

Clay 160  ft.  160  ft. 

Gravel 15  175 

Lime 25  200 

Gravel  and  Soap 50  250 

Grev  Lime 240  490 

Sharp  Sand 70  560 

Grev  Lime 190  750 

Slate 190  940 

Lime 310  1250 

Showing  of  Gas 20  1270 

Gas  Sand 50  1320 

Lime 40  1360 

Salt  Sand 140  1500 

Red  Medina 30  15.30 

White  Medina. SO  1610 

Total  Depth •.  .  .  .  1610  feet 


County 
Kent. 
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Lot. 
13 


Log  No   3. 

Concession. 
Middle  Road 
South 


Township. 
Tilbury 

E.\ST. 


County  , 
Kent 


Estimated   Production,   225,000  cubic  feet 


rormation  Thickness  of      Total  Depth 
Formation 

Clav 105  ft.                   105  ft. 

Sand  &  Gravel 40                        145 

Soap  Stone 65                        210 

Grey  Lime 260                        470 

Sharp  Sand 170                        640 

Grey  Lime 410  1050 

Slate 130  1180 

Grey  Lime 185  1365 

Total  Depth  1365  feet 


Lot. 
Long  Point  Company  . 


Log  No 
Concession. 


Estimated  Production  150,000  cubic  feet. 

Formation 

Grey  Medina 

Flint 

Lime 

Niagara 

Slate 

Red  Medina 

White  Medina 

Red  Shale 

Total  Depth 


Township. 

South 
Walsingham 


County . 

XOBFOLK. 


Thickness  of 
Formation 


1482  feet 


Total  Depth 

190  ft. 

348 

545 

990 
1225 
1360 
1467 
1482 


Log  No  5. 


Lot. 
4 


Concession. 

in. 


Township. 
Houghton 


County. 
Norfolk. 


Estimated  Production  314,000  cubic  feet. 


Formation  Thickness  of 

Formation        Total  Depth 

Surface 294  ft.                  294  ft. 

Brown  Lime 206                       500 

Flint 150                        650 

White  Lime 450  1 100 

Niagara 235  1335 

Slate 69  1404 

Clinton 20  1424 

Red  Medina 15  1433 

White  Medina 24  1463 

Total  Depth 1463  feet 
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Log  No  G. 

Lot.                    Concession.  Township.                    County 

35                              iii.  middleton                  norfol  k. 

Estimated  Production  42,000  cubic  feet. 

Thickness  of 
Formation  Formation         Total  Depth 

Surface 218  ft.  218  ft. 

Lime.... 151  369 

Flint 48  417 

SharpSand 80  497 

Hard  Lime 50  547 

Lime  &  Shale 81  628 

Brown  Lime 98  726 

Hard  Lime 148  874 

Niagara  Lime 243  1117 

Shale 43  1160 

Clinton 30  1190 

Red  Medina 5  1195 

Grev  Shale 35  1230 

Total  Depth 1230  feet 


Log  No  7. 

^  ^^                Lot.                   Concession.  Township.                   County. 

43                              IL  MiDDLETON                  Norfolk. 

Estimated  Production  131,000    cubic  feet. 

Thickness  of 
Formation  Formation         Total  Depth 

Surface 184  ft. 

Lime 315 

Flint 380      .., 

Sharp  Sand 435 

Hard  Lime 493 

Lime  &  Shale 60.1 

Brown  Lime 696 

Hard  Lime 840 

Niagara  Lime 1100 

Shale 1108 

Climton. 1135 

Red  Medina 1140 

Shale 1177 

Total  Depth 1177  Feet 


Log  No  8. 

Lot.  Concession.  Township.  County. 

Niagara  &  Erie  Land  Co.  N.Walsingham  Norfolk. 

Estimated  Production  80,000  cubic  feet. 

Thickness  of       Total  Depth 

Formation  Formation 

Lime..':.- ■'. 219  ft.    • 

Hard  Lime 498 

Lime  &  Shale 548 

Niagara  Lime : 873 

Red  Medina 1195 

Grey  Shale 1200 

Total  Depth 1200  Feet 
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Log 

N 

o9. 

Lot.                       Concession. 
Niagara  &  erie  Land  Co 

Township. 
n.  w.\lsingham 

County. 
Norfolk, 

Estimated    Production    68,000   cubic   feet. 

Formation 

Lime 

Hard  Lime 

Thickness  of 
Formation 

1198  Feet 

Total  Depth 

202  ft. 

492 

543 

870 
1193 
1198 

Lime  &  Shale 

Niagara  Lime 

Red  Medina 

Grev  Shale 

Total  Depth 

Log  No 

10. 

Lot.                     Concession. 
5                     Broken  I<  hont 

Township. 
Woodhotjse 

County. 
Norfolk- 

Estimated  Production  37,000  cubic  feet. 

Formation 

Flint 

Lime  &  Shale 

Niagara  Lime 

Shale 

Red  Medima 

White  Medina 

Red  Shale 

Thickne.ss  of 
Formation 

1151  Feet. 

Tot 

al  Depth 

129  ft. 

375 

674 

960 
1040 
1145 
1151 

Total  Depth 

Log  No 

11 

Lot.                        Concession. 
Peter  Boughner  kahm. 

Township, 
woodhouse 

County. 
Norfolk. 

Estimated  Pnxhiction  252,00  cubic  feet. 

Formation 

Flint 

Lime  Sc  Shale 

Thickness  of 
Formation 

1152  Feet. 

Tot 

il  Depth 

117  ft. 

375 

670 

964 
1036 
1132 
1152 

Niagara  Lime 

Shale 

Red  Medina 

White  Medina 

Red  Shale 

Total  Depth 
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Log  No   12. 


Lot. 
Peter  Boughner  farm 


Concession. 


Township, 
woodhouse 


County. 
Norfolk 


Estimated  Propuction  140,000  cubic  feet. 

Formation 

Flint 

Lime  &  Shale 

Niagara  Lime 

Clinton 

Red  Medina 

White  Medina 

Red  Shale 

Total  Depth 


Thickness  of 
Formation 


Total  Depth 

95 

342 

642 

990 

1018 

1113 

1133 


1133  Feet. 


Log  No  13. 


Lot. 
14 

Dry  Hole.        Plugged. 


Concession. 
I. 


Township. 

M ERSE A 


Thickness  of 
Formation  Formation         Total  Depth 

Clay 82  ft. 

Clay  &  Gravel 70  152  ft. 

Lime 18  170 

Lime  Grey 50  220 

Lime  Brown 70  290 

Lime  Grey 70  360 

Lime  Light  Grey 65  425 

.Lime  Dark  Grey 50  475 

Lime  Light  Brown 50  525 

Lime  Dark  Grey 117  642 

Lime  Brown 18  660 

Lime  Grey 50  710 

Lime  Dark  Grey 60  770 

Slate 230  1000 

Total  Depth 1000  Feet. 


County, 

Essex 


Log  No  14. 


Lot. 
li 


Concession. 

in. 


Estimated  Production   150,000  cubic  feet. 


Township. 

MOULTON 


County. 
Haldimand. 


Thickness  of       Total  Depth 


Formation  Formation 

Surface 100  ft. 

Brown  Lime 125  225  ft. 

Niagara 210  435 

Casing  Shale 50  485 

Clinton 30  515 

Red  Medina 40  555 

Blue  Shale 60  615 

White  Medina 10  625 

Red  Shale 50  675 

Total  Depth 675  Feet. 
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Log  No.  15. 

Lot.                         Concession-.  Township. 

15                                  il  moulton 

Estimated  Production,  2.5,000  cubic  feet. 

Formation  Thickness  of 

Formation         Total  "Depth 

Surface 94  ft. 

Brown  Lime 140                        234  ft. 

Niagara 201                        435 

Casing  Shale 40                        475 

Clinton 30                        505 

Red  Medina 40                        545 

Blue  Shale 60                        605 

White  Medina 12                        617 

Red  Shale 110                        727 

Total  Depth 727  Feet. 


CoCXTY. 

Haldimand. 


Log  No.  16 


Lot. 
13 


CoXCESSIOX. 

III. 


Township. 

MOULTOX 


County. 
Haldimand. 


Estimated  Production,  200,000  cul)ic  feet. 

Thickness  of 
Formation  Formation         Total  Depth 

Surface 110  ft. 

Brown  Lime 120  2.30  ft. 

Niagara 200  430 

Casing  Shale. .  .  • 55  485 

Clinton 28  513 

Red  Medina 42  655 

Blue  Shale 63  618 

White  Medina 12  630 

Red  Shale 53  683 

Total  Depth 683  Feet. 


Log  No.  17. 


Lot. 
9 


Concession. 

in. 


Township. 
Mour.TON 


County. 
Hai.dimand. 


ft. 


Estimated  Productions,  2.50,000  cubic  feet. 

Thickness  of 
Formation  Formation         Total  Depth 

Surface 91  ft. 

Lime 130  2n 

Niagara 214  4.35 

Casing  Shale 52  487 

Clinton 35  522 

Red  Medina 40  562 

Blue  Shale 58  620 

White  Medina 12  632 

Rod  Shale 50  682 

Total  Depth 682  Feet. 
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Log  No.  18. 


Lot. 
10 


Concession. 
IL 


Township. 

MOULTON 


Estimated  Produftions,  200,000  cubic  feet. 


Thickness  of 

Formation  Formation         T(jtal  Depth 

Surface 91  ft. 

Lime 132  223  ft. 

Niagara 205  428 

Casing  Shale 60  488 

Clinton 35  523 

Red  Medina 35  558 

Blue  Shale 54  612 

White  Medina 15  627 

Red  Shale 55  682 

Total  Depth 682  Feet. 


COUXTY. 

Haldimaxd. 


Log  No.  19. 


Lot. 
S}4  54 


Concession. 
Town  Line  road 


Estimated_Productions,  75,000  cubic  feet. 


Formation 

Clav 

Flint... 

Grev  Lime 

Shale 

Shale  (fc  Limestone 

Guelph  Lime 

Niagara  Limestone 

Casing  Shale 

Grey  Shale 

Clinton  Sand  No.  1 

Red  Medina  Sand  No.  2..  . 

Blue  Shale 

White  Medina  Sand  No.  3 . 

Red  Shale 

Total  Depth 


Township. 
Oneida 


Thickness  of 
Formation         Total  Doi)th 


10  ft. 

21 

61 

88 
127 
100 
249 

15 

48 

26 

43 

50 

10 

29 
877  Feet. 


31  ft. 

92 
180 
407 
280 
656 
671 
719 
745 
788 
838 
848 
877 


CoCNTY. 

Haldimand 


Log  No.  20. 


Lot. 
SVi  54 


Concession. 
Stage  road 


Estimated  Pn, duct  ions,  97,000  cubic  feet. 


Township. 
N.  Cayuga 


Thickne.ss  of 
Formation  Formation  Total  Dci)th 

Surface 43  ft. 

Shale 152  195  ft. 

Niagara 200  395 

White  Lime 55  450 

Shale 32  482 

Clinton 28  510 

Red  Medina 38  548 

Blue  Shale 59  607 

White  Medina 15  622 

Red  Shale 28  650 

Total  Depth 650  Feet. 


County. 
Haldlmand 
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Log  No.  21. 


Lot. 

NM  53 


Concession. 
L 


Township. 
Oneida 


Estimated  Production,  50,000  cubic  feet. 


Formation 

Clav 

Shelly,  Kock  &  Flint .  . 

Grev  Lime 

Shaie 

Guelph  Lime 

Shale  iV'  Limestone 

Niagara  Lime 

Casing  Shale 

Shale 

Clinton  Sand  Xo.  1. .  .  , 
Red  Medina  Sand  No. 

Blue  Shale 

White  Medina  No.  3 .  . 

Red  Shale 

Total  Depth 


Thickness  of 
Formation         Total  Depth 


ft. 

25 

48 
105 

90 
125 
246 

44 
7 

30 

42 

41 

12 

40 
862  Feet. 


32  ft. 

80 
185 
275 
400 
646 
690 
697 
727 
769 
810 
822 
862 


County. 

H.\LDIM.\\D 


Log  No.  22. 


Lot. 


Concession. 


Township. 

N.  CWUGA 


Estimated  Production,  39,400  cubic  feet. 


Thickness  of 
Formation  Formation         Total  Depth 

Surface 38 

Shale '. 142  180  ft. 

Niagara 200  380 

White  Lime 51  431 

Shale 34  465 

Clinton 29  494 

Red  Medina 35  529 

Blue  Shale 60  589 

White  Medina 13  602 

Red  Shale 2  604 

Total  Depth 604  Feet. 


County. 
Haldimand. 


Log  No.  23. 


Lot. 
1 

Dry    Hole:     Phigged. 


Concession. 


Township. 
N.  Cayuga 


Thickness  of 
Formation  Formation         Total  Depth 

Surface 47 

Shale 1.3S  185  ft. 

Niagara 200  385 

White  Lime 50  435 

Shale 30  465 

Clinton 25  490 

Red  Medina 37  527 

Blue  Shale 61  588 

White  Medina 13  601 

Red  Shale 4  605 

Total  Depth 605  Feet. 


County. 
h.\ldimand. 
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Department  of  Mines 


No.  4 


Log  Xo.  24. 


Lot. 
61 


Concession, 
IV. 


Township. 
Oneida 


Eetimated  Production  111,000  cubic  feet. 


Thickness  of 
Formation  Formation 

Clay 67 


Total  Depth 


Shale  &  Limestone 

168 
227 
9 

39 

25 

44 

50 

18 

50 
697  Feet. 

235  ft. 

Niagara  Lime 

Casing  Shale 

Gre .  Shale 

Clinton  Sand  No.  1 

Red  Medna  No.  2 

Blue  Shale  

462 
471 
510 
535 
579 
629 

White  Medina  Sand  No.  3. 
Red  Shale 

(J47 
697 

Total  Depth 

jOT.                       Concession. 
68                        River  Range 

Log  No.  2.'. 

Township. 
Oneida 

Estimated  Production  85,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Claj^  or  Surface 18 

Gvpsum  &  Shale 21  39  ft. 

Shale  &  Limestone 182  221 

Niagara  Lime .  229  450 

Casing  Shale 10  460 

Grev  Shale 37  497 

Clinton  Sand  No.  1 31  528 

Red  Medina  Sand  No.  2 46  574 

Blue  Shale 45  619 

White  Medina  Sand  No.  3 16  635 

Red  Shale 50  685 

Total  Depth 685  Feet. 


County. 
Haldim.\nd. 


County. 
Haldimand 


Log  No.  26. 


Lot.  Concession.  Township. 

65  River  Range  Oneida 

Estimated  Production  171, ()()()  culjic  feet. 

Thickness  of 
Formation  Formation         Total  Depth 

Surface  Clav 25 

( iuelph  Lime  &  Shale 194  219  ft. 

Niagara  Lime 211  430 

Casing  Shale 17  447 

Grey  Shale 36  483 

Clinton  Sand  No.  1 22  505 

Red  Medina  No.  2 46  551 

Blue  Shale 46  597 

White  Medina  Sand  No.3 23  620 

Red  Shale 50  670 

Total  Depth 670  Feet. 


County. 
Haldi.mand. 
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Log  No.  27. 


Lot. 
SH  53 


Concession. 
L 


Township. 
Oneida 


COTJNTT, 

Haldimand. 


M  ercurj'  Guage  Ecading  74,000  cubic  feet. 


Thickness  c  f 

Formation  Formation        Total  Depth 

Clav 11 

Flint .18  29  ft. 

Grev  Lime 61  90 

Shale 95  185 

Guelph  Lime 100  285 

Shale  &  Limestone 124  409 

Niagara  Limestone 235  644 

Casing  Shale 21  665 

Grev  Shale 41  706 

Clinton  Sand 36  742 

Red  Medina  Sand 35  777 

Blue  Shale 45  822 

White  Medina 12  834 

Red  Shale 42  876 

Total  Depth 876  Feet. 


Log  No.  28. 


Lot. 
17 


Concession. 
I. 


townnship. 
Sherbrooke 


Estimated  Production  200,000  cubic  feet. 


Thickness  of 


Dry  Hole;     Plugged. 


Thickness  of 
Formation  Formation 

Surface 49 

Flint 85 

Shale 81 

Brown  Lime 75 

Shale  &  Lime 210 

Niagara 180 

Shale 55 

Clinton  Rock 30 

Red  Medina 40 

Grey  Shale 60 

White  Medina 17 

Total  Depth 882  Feet. 


Total  Depth 

134  ft. 

215 

290 

500 

680 

735 

765 

805 

865 

882 


County. 
Haldimand. 


Formation 

Surface 

Shale  &  Lime 

Formation 

25 
485 
235 

55 

30 

45 

52 

15 

40 
982  Feet. 

Total  Depth 

510  ft. 

745 

800 

830 

875 

927 

942 

982 

IIP. 

OKE 

Niagara 

Shale 

Clinton 

Red  Medina 

Shale 

White  Medina .  . 

Red  Shale 

Total  Depth .... 

Lot.                       Concession. 
17                                  L 

Log  No. 

29. 

TOWNSI 

Sherbrc 

County. 
Haldimand 
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Log  No.  30 


Lot. 
53 


Concession. 
I. 


Township. 
N.  Cayuga 


Estimated  rruductiun,   6,000  cubic  feet. 


Thickness  of 
Formation  Formation         Total  Depth 

Clay \  7 

Flint 38  45  ft. 

Grey  Lime 45  90 

Shai(> 95  185 

Gueli)li  Lime 100  285 

Shale  &  Limestone 147  432 

Niagara 231  663 

Grey  Shale 61  724 

Clinton  Sand 27  751 

Red  Medina  Sand 48  799 

Blue  Shale 50  849 

White  Medina  Sand 15  864 

Red  Shale 30  894 

Total  Depth 894  Feet. 


Log  No.  31. 


County. 
Haldimand. 


Lot.  Concession.  Township. 

53  I.  N.  Cayuga 

Thickness  of 

Formation                           Formation  Total  Deptli 

Clay 15 

Flint 24  39  ft. 

Grev  Lime 51  90 

Shaie 95  185 

Guelph  Lime 108  293 

Shale  &  Limestome 128  421 

Niagara  Lime 234  655 

Casing  Shale 54  709 

ChntonSand 28  737 

Red  Medina 48  785 

Blue  Shale 42  827 

White  Medina 14  841 

Red  Shale 46  887 

Total  Depth 887  Feet. 


County. 
Haldimand. 


Log  No.  32. 


Lot.  Concession.  Township. 

Florence  Lancikokd  fahm  Seneca 

Estimated  rnidiiction,  21,000  culiic  feet. 

Thickness  of 

Formation  Format  inn          'I'otal   Depth 

Niagara ISti 

Red  Me(hna 481 

White  Medina 502 

Red  Shale 584 

Total  Depth 584  Feet. 


CoUNTT. 

Hai.dimaxd 
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Log  No.  33. 


Lot.  Concession.  Towxship.  Coxintt. 

RoBT.  A. "Young  f.\rm  Seneca  Haldimand. 

Dry  Hole;  Plugged. 

Thickness  of 
Formation  Formation  Total  Depth 

Niagara 165 

Red  Medina 475 

White  Medina 571 

Red  Shale 584 

Total  Depth 584  Feet. 


Log  No.  34. 


Lot.  Concession.  Township.  Countt. 

B  IL  Seneca  Haldimand. 

Estimated  Production,  34,000  cubic  feet. 

Thickness  of 
Formation  Formation         Total  Dcptli 

Niagara 115 

Red  Medina 444 

White  INIedina 537 

Red  Shale 549 

Total  Depth 549  Feet. 


Log  No.  35. 


Lot.                      Concession.  Township.                                 Countt. 

5                                    I.  Canboro                                 Haldimand. 

Estimated  Production  32,320  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Dejith 

Surface 53 

Shale 142                        195  ft. 

Niagara 200                        395 

White  Lime 50                        445 

Shale 28                        473 

Clinton 28                        501 

Rod  Modnia .38                        539 

Blue  Shale .59                        598 

White  Medina 18                        616 

Red  Shale 26                        642 

Total  Depth 642  Feet. 
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Log  No.  36. 


Lot. 
5 


Concession. 
Stage  Road 


Township. 
N.  Cayuga 


County. 
h.\ldimand. 


Estimated  Production  156,830  cubic  feet. 


Thickness  of 
Formation  Formation 

Surface 43 

Shale 150 

Niagara 200 

White  Lime 55 

Shale 35 

Clinton 28 

Red  Medina 35 

Blue  Shale 60 

White  Medina 17 

Red  Shale 27 

Total  Depth 650  Feet 


Total  Depth 

193  ft. 

393 

448 

483 

511 

546 

606 

623 

650 


Log  No.  37. 


Lot. 
Oliver  Dochstader  farm 


Concession. 


Township. 
Canboro 


County. 
Haldimand 


Formation 

Niagara 

Shale 

Red  Medina 

White  Medina 

Red  Shale 

Total  Depth 


Thickness  of 
Formation 


667  Feet. 


Total  Depth 
247 
477 
555 
642 
667 


Log  No.  38. 


Lot. 


Concession. 


Chester  VanKuren  farm 
Estimated  Production  21,000  cubic  feet. 


Formation 

Niagara 

Slate 

Red  Medina 

White  Medina 

Red  Shale 

Total  Depth 


Township. 
Canboro 


County. 
Haldimand. 


Thickness  of 
Formation 


675  Feet. 


Total  Depth 
245 
485 
563 
653 
675 


Log  No.  39 


Lot. 
PaulVanKuren  farm 


Concession. 


Township. 
Canboro 


County. 
H.\ldimand. 


Estimated  Production  64,000  cubic  feet 


Formation 

Niagara 

Shale 

Red  Medina 

White  Medina 

Red  Shale 

Total  Depth 


Thickness  of 
Formation 


678  Feet 


Total  Depth 
245 
485 
563 

658 
678 
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Log  Xo.  40. 

Lot.  Concession.  Towx.ship. 

Wii.  Clifford  farm  Canorbo 

Estimated  Production  70,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Niagara 246 

Shale 486 

Red  Medina 569 

White  Medina 664 

Red  Shale 689 

Total  Depth 689  Feet. 


County. 
Haldimand. 


Log  Xo.  41. 

Lot.  Concession.  Township. 

Wm.  Clifford  farm  Canboro 

Estimated  Production  75,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Xiagara 246 

Shale 486 

Red  Medina 563 

White  Medina 651 

Red  Shale 676 

Total  Depth 676  Feet. 


County. 
Haldimant). 


Log  Xo.  42. 

Lot.  Concession.  Township. 

Walter  Crumb  farm  Canboro 

Estimated  Production  45,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Xiagara 236 

Shale 480 

Red  Medina 577 

White  Medina 649 

Red  Shale 673 

Total  Depth 673  Feet. 


County. 
Haldimand. 


Log  Xo.  43. 

Lot.  Concession.  Township. 

Walter  Crumb  farm  Canboro 

Estimated  Production  68,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Xiagara 230 

Shale 465 

Red  Medina 548 

White  Medina 638 

Red  Shale 653 

Total  Depth 653  Feet. 


County. 
Haldimand 
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Lo(;  No.  44. 

Lot.  Concession.  Township. 

Elias  Crumb  farm  Canboro 

Estimated  Production,  67,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Xia^ara 238 

Shale 472 

Red  Medina 550 

White  Medina 635 

Red  Shale 657 

Total  Depth 657  Feet. 


County. 
Haldimand. 


Log  No.  45. 

Lot.  Concession.  Township. 

S.  J.  Crosby  farm  Canboro 

Estimated  i'roductii  n,   157, (K  0  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Niagara 225 

Shale 470 

Red  Medina 550 

\\hite  Medina 645 

Red  Shale 660 

Total  Depth 660  Feet. 


County. 
Haldimand. 


hoc.  Xo.  46. 

Lot.  Concession.  Township. 

S.  J.  Crosby  farm  Canboro     • 

Estimated  Production,   105,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Xiagara 220 

C;rcv  Shale 460 

Red  Medina 540 

^\■hite  Medina 623 

Red  Shale 648 

Total  Deqth 648  Feet. 


Loc,  Xo.  47. 


Lot. 
3 


Concession. 

in. 


1  ownship. 
Caistor 


Estimated   I'mihu'tidii,   '.(7,400  culiic   feet. 


Thickness  of 

Formation  Formation         Total  Depth 

Surface 6S 

Niagara : 178  246  ft. 

White  Lime 60  306 

falsing  Shale 35  341 

Clinton 25  366 

Red  Medina 38  404 

Blue  Shale 61  465 

White  Medina 18  483 

Red  Shale 30  513 

Total  Depth 513  Feet 


County. 
Haldimand. 


County. 
Lincoln. 
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Log  No.  4S. 

Lot.  Concession.  Township.  County. 

26  IL  Bertie  Welland 

Estimated  Production,  40,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

To  Top  of  CHnton 702 

CHnton 33                        73.5  ft. 

Red  Medina 93                        828 

White  Medina 18                        846 

Red  Shale 41                        887 

Total  Depth 887  Feet. 


Log  Xo.  49 

Lot.                                 Concession.  Township.                    County. 

1                                                                    I.  BiNBROOK                              WeNTWORTH 

Estimated  Production,  90,000  cubic  feet. 

Thickness  of 
Formation  Formation         Total  Depth 

Clay 74 

Brown  Lime 7(i                        150  ft. 

Niagara 115                        265 

Casing  Shale 40                        305 

Clinton 30                        335 

Red  Medina 35                       370 

Blue  Shale 55                        425 

White  Medina 10                        435 

Red  Shale 50                        485 

Total  Depth 485  Feet. 


Loo  No.  50. 

Lot.                       Concession.  Township.                             County 

1-2                                IV.  BiNBRooK                        Wentworth 

Estimated  Production,  40,000  cubic  feet. 

Thickne.-^s  of 
Formation  Formation         Total  Depth 

Clav 69 

Brown  Lime 76                        145  ft. 

Niagara 115                        260 

Casing  Shale 40                        300 

Clinton  Sand   Xo.  1    30                        330 

Red  Medina  Sand  Xo.  2 35                        365 

Blue  Shale 54                        419 

White  Medina  Sand  No.  3 8                        427 

Red  Shale 50                        477 

Total  Depth 477  Feet. 


Log  No.  51. 

Lot.  Concession.  Township.  County. 

120  VIL  Bayham  Elgin 

Dry  Hole.     Plugged. 

Thickness  of 

Formation  Formation         Total  Depth 

Brown  Lime     150 

Blue  Lime 725 

Niagara  Lime 910 

Shale 1165 

Red  Medina 1237 

Total  Depth 1237  Feet. 
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Log  No.  52. 

Lot.  Concession.  Township.  County. 

4  iii.  x.  dorchestkr  middlesex 


Dry  Hole.  Plugged. 


Thickness  of 

Formation  Formation         Total  Depth 

Surface 110 

Grev  Limestone 59  169  ft. 

Brown  Lime 361  530 

White  Lime-stone   43  573 

Grey  Limestone 147  720 

Gvpsum,  Shale  &  Lime 59  779 

Hard  &  Soft  Shale 153  932 

Guelph  Lime  Gas  Sand 25  957 

Shale 35  992 

Hard  Blue  Shale 20  1012 

Total  Depth 1012  Feet. 


Log  No.  53. 

Lot.                       Concession.  Township.                                     County. 

4                                   III.  N.  Dorchester                                Middlesex 

Dry^Holc.     Plugged. 

Thickness  of 

Formation  Formation         Total  Depth 

Clay  Stones  and  Gravel 117 

Gray  Lime 72                       189  ft. 

Brown  Lime 341                       530 

White  Lime p 43                       573 

Grey  Lime 147                       720 

Gypsum   59                      779 

Shale  156                     935 

Guelph  Lime 25                      960 

Shale  35                     995 

Guelph  Lime 25                    1020 

Brown  Lime   40                     1060 

Niagara 43                    1103 

Total  Depth 1103   Feet. 


Log  No.  54. 

Lot.                        Concession.  Township.                           County. 

4                                    III.  N.  Dorchester                  Middlesex. 

Estimated  Production  250,000  cubic  feet. 

Thickness  of 

Formation  Formation         Total  Depth 

Clay  &  Stones 121 

Grey  Lime 68                        179  ft. 

Brown  Lime 358                        537 

White  Lime 39                        576 

Grey  Lime 149                        725 

Gypsum 57                       782 

Shale 163                        945 

Guelph  Lime 25                        970 

Hard  Shale 20                        990 

Total  Depth 990  Feet. 


OIL  FIELD  OPERATIONS,   1920. 
E.  S.    Estlin 


The  present  oil-producing  area  of  Ontario  may  be  described  as  occupying  all 
tliat  portion  of  the  southwestern  pemnsula  south  of  a  line  drawn  from  Welland  to 
Sarnia.  Xunierous  fields  of  more  or  less  importance,  are  scattered  throughout  this 
area,  the  chief  of  these  being  Petrolia,  Oil  Springs,  BotdiwoU,  towu'siliip  of  Dover 
Westjtown'ship  of  Tilbury  Ea|3t,  Button,  towniship  of  Saniia,  towTTsliip  of  Mosa. 

It  is  encouraging  to  note  that  the  total  production  from  these  fields  between 
the  years  1919  and  1920  shows  a  smaller  decline  than  the  previous  year.  The  1919 
production  showed  a  falling  off  of  23. T  per  cent,  from  1918,  but  1920  shows  only 
a  decline  of  1?.2  per  cent. 

Table  I  gives  a  comparison  of  the  productioj>  from  the  oil  areas  of  Ontario 
which  shows  a  small  falling  off  in  some  individual  fields  and  a  considerable  gain  In 
Moore  township.  The  Onondaga  and  Thamesfield  fields  showed  au  increase; 
Plympton  remained  about  normal. 

The  gain  in  Moore  townsliiip  and  tlie  normal  output  of.  Plympton  may  ibe 
accounted  for  in  part  by  the  efforts  of  the  Department  in  maintaining  an  energetic 
campaign  of  plugging  and  caring  for  abandmied  and  dro^\Tied-out  wells,  which  if 
neglected,  seriously  interfere  with  the  working  of  adjacent  Avells  and,  in  some  in- 
stances, drown  them  out.  In  cases  where  several  wells  are  affected  by  fresh  water 
invading  the  sands  from  an  adjacent  well,  or  from  the  surface,  it  takes  careful  atten- 
tion to  reveal  the  offendinig  well  and  aipply  the  correct  remedy. 

The  prod'u(?taon  of  the  several  fields  during  a  period  of  five  years  was  as  fol- 
lows : — 

TableI. — Crude  Petroleum  Production,!  By  Fields,  1916-1920. 


Field 


1916 


1917 


1918 


1919 


1920 


Petrolia  and  Enniskillen  ^ 

Oil  Springs / 

Moore  township >Lambton. 

Sarnia  township I 

Plvmpton  township  ....■' 

Bothwell 

Dover,  West.  )  rr.ii 

Tilbury,  East  l™bury 

Button 

Onondaga  township 

Belle  River 

Mosa  township 

Thamesville 


Bbls. 

142,208 

33,856 

16,297 

2,852 

1,617 

46 


Bbls. 

74,267 

46,902 

6,282 

4,494 

579 

29,682 

10,041 

2,941 
383 


20,999 
6,420 


Bbls. 

65,467 

44,671 

6,367 

3,438 

412 

29,116 

25,228 

1,875 

1,186 

447 

108,988 

1,565 


Bbls. 

70.087 

45,245 

4,029 

4,259 

560 

29,425 

16,705 

1,660 

1,272 

197 


Bbls. 

65,082 

39,388 

7,036 

3,495 

531 

26,563 

12,171 

623 

837 

341 


45,860 
801 


24,063 
1,131 


Total  Production Bbls 

Value $ 

Average  Price  per  BbP 


196,876 

387,846 

1.98 


202,990 

475,000 

2.34 


288,760 
781,097 
2.703^ 


220,100 
632,789 

2.871^ 


181,750 

724,145 

3.983^ 


The  Bothwe*II,  Oil  Spring's  and  Petrolia  production  was  seriously  affected  by 
the  hurricane  which  occurred  on  Xovembor  29th.  1919.  Thi^;  storm  wrecked  the 
three-pole  derricks  by  the  hundred,  and  damaged  operating  equipment  to  such  an 

'  Figures  supplied  to  the  Ontario  Department  of  Mines  'by  J.  C.  Waddell,  Supervisor 
of  Petroleuim  Bounties,  Petrolia. 

2  Producers  of  crude  pstroleum  in  Canada  receive  in  addition  a  bounty  under  the  "Petroleum 
Bounty  Act"  of  13^  cants  par  Imparial  gallon  or  52 J^  cents  per  barrel  (35  gals.)  from  the  Dom- 
inion Government. 
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52 
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extent  tlmt  it  was  some  months  ibefora  normal  operation  was  resumed.  The  larger 
operators  suffered  more  severely  because  of  tbe  greater  number  of  wells  worked 
from  central  power  plants,  while  smaller  scattered  groups  of  wells  were  more 
quickly  restored  to  normal  coiulitions. 

Table  II. — Production  of  Crude  Petroleum  in  Ontario  for  15  Years^. 




Barrels 

Gallons 

Barrels 

Gallons 

Year 

do  GALS.) 

(Imperial) 

Year 

(35  GALS.) 

(Imperial) 

1906 

588,962 

19,928,322 

1914 

212,495 

7,437,356 

1907 

779,876 

27,621,851 

1915 

214,442 

7,505,478 

1908 

528,959 

18,479,547 

1916 

196.876 

6,890,681 

1909 

420,660 

14,723,105 

1917 

202,990 

7,104,700 

1910 

314,410 

11,004,-357 

1918 

288,760 

1(J,  106,615 

1911 

288,634 

10,102,081 

1919 

220,100 

7,703,515 

1912 

240,935 

8,432,730 

1920 

181,750 

6,361,234 

1913 

226,165 

7,915,761 

A  typical  oil  field  in  Oiitand. 

Development  Work  and  Prospecting 

Siiinc    attciilidii     has    been    gi\('ii     to   prospecting    in    PufTeriii     county,   and 
drilling  i.s  ]iow  being  done. 

The   formations   consist  of  tlhe   Lorraine  shales   in    the  north-eastern   part   of  the 

county,   and   in  the  southwestern,   of  the  Guelph   limestone.  Avhile   intermediate   is  the 

Niagara   escarpment,    topped    by    the    Niagara    and    Clinton  limestones,    and    bordered 

below  by   the  Medina  shales.     The   geological    sections   will  therefore   range    from  the 
Guelph  downward,  according  to  the  location  of  the  well.-' 

Drilling   op^erations   are   Iwing   carried 'on    noar    Sbelburno    bv    tbe    Canadiay 
Oil  Fielils.   liiniiteil.  also  bv  .lame-   rickerinu'  and   tbe  Cbam-berlain   Coal   and   Oil 


'The  above  figures  of  production   in  barrels  and  tlie  equivalent   in   Imperial   gallons 
have  been  aibstracted  from  the  annual   reports  of  the   Ontario  Department   of  Mines. 
*Pet.  &  Nat.  Gas  Resources  of  Can.,  1915,  Dept,  of  Mines,  Ottawa,  Vol.  II,  Page  123. 
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Development  Company.  Several  other  persons  and  syndicates  are  making  prepar- 
ations to  exploit  this  region. 

The  A'alley  Oil  and  'Ga*  Oomipany,  are  drilling  in  the  Dundias  valley. 

In  Raleigh  tcwmship,  the  Ajax  Gas  and  Oil  Company  ha\'e  drilled  five  wells. 
While  these  horings  were  originally  intended  for  determijiing  tlie  structure  con- 
ditions, some  ver\-  encouraging  production  was  struck  about  one  hundred  feet  in  the 
Corniferous.  The  Eureka,  Oil  and  Gias  Company  have  also  drilled  three  ]:)roducing 
wells  in  the  same  district.  The  Border  Cities  Oil  and  Gas  Company  are  begirming 
a  "well  close  to  those  of  the  Companies  mentioned. 

In  Dover  townsliip  there  has  been  considerable  development  work.  Besides 
the  five  producing  oil  Avells  of  the  Union  Natural  'Gas  Company,  the  Petrol  Oil  and 
Gas  Company  have  two  jiroducing  Avells  which  are  holding  their  oh]  and  gais  produc- 
tion fairly  steadily. 

The  Vacuum  Oil  and  Ga-s  Comjiany  are  linishing  a  well  in  flid;  townsliip  and 
have  struck  some  ])roduction;  the  well  is  heing  diot  ajid  tubed,  and  the  expectation 
is  that  the  flow  wiW  increase  wheai  the  ■w^ll  is  c^Dinpleted. 

The  Thames  Oil  and  Gais  Company  are  also  drilling  in  this  vicinity. 

The  Inland  Oil  and  Gas  Company  drilled  four  \ve\h  near  Thamesville.  the  first 
two  showing  consideralble  productrion  at  first. 

The  Dover  Oil  Company  reix)ri  ])reparations  under  way  for  active  develop- 
ment work  in  the  Dover  field,  and  on  their  several  other  pro])erties  in  the  older 
fields. 

It  is  reasonable  to  expect  something  of  a  revival  in  the  development  of  the 
petroleum  deposits  of  Ontario,  in  the  near  future.  New  ground  is  being  tested,  and 
operators  in  the  old  producing  oil  fields  are  improving  their  equipment  and  o-iving 
their  wells  closer  atitentiion. 

Hydro-electric  power  is  being  installed  in  many  cases  for  pumping  pur]wses 
and  is  found  to  be  very  satisfactory.  The  motors  impart  a  steady  motion,  and 
require  very  little  attention  as  compared  with  gas  engine  or  .steam  power. 

T.\BLE  III. — Oil  Wells,Drilled  and  Pi.t-gged,  ix  Ontario,  1920. 


"Wells  Drilled 


Township  and  Locality 


Producing 


Dry 


Enni.skillen. 
Oil  Sprine;.s . 
Bothwell  .. 
Mosa 


Thamesville . 
Dawn 


Ekfrid 

Brooke 

Samia 

Moore 

Plvmpton 

Adelaide 

Wc.=;t  Williams . 

Euphemia 

Wallaretown .  . 


Wells  Plugged 


128 
25 

7 
10 

9 
10 

8 

2 
27 
16 
31 


2 

10 


Total. 


17 


285 


It  will  be  noted  l)y  examinino-  Tjiblo  TIT.  that  1'?8  wells  wt^ro  pluo-fcd  in  Ennis- 
killen  during  the  year.  Notwithstanding  this,  the  falling  off  in  production  was  not 
very  serious,  l)eing  5,000  barrel's.'     Thfi<^  i.s  of  course,  the  largest  and  olde.<t  field  in 
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the  Province,  and  the  decline  will  probably  be  more  than  made  up  on  account  oi* 
the  damage  the.=€  wells  were  doing  to  the  producers,  up  to  the  time  the}^  were 
plugged. 

Plympton  towniship  comes  next  with  31  wells  plugged,  witli  practically  no  de- 
cline. 

Sarnia  township  liad  27  wells  plugged,  with  a  decline  of  only  765  barrels  in 
the  year. 

In  Oil  Springs  field  2o  wells  were  plugged,  mnd  the  productnon  was  well  main- 
tained. 

This  m^eans  that  with  285  wells  plugged  in  the  year,  the  decline  in  production 
is  being  checked,  and  that  the  effort  put  forth  in  hunting  for  and  treating  tlie 
malignant  wells  that  have   been   flooding  whole  areas  for  years,  is  well   repaid. 

The  Table  of  Prices  which  follows  was  obtained  through  the  courtesy  of  the 
Ijmperial  Oil  Company  a.i  San>ia,  and  sho'OTS  how  the  prices  for  Ontario  crude 
A-aricd  throughout  the  year. 

Table  IV. — Canadian  Crude  Oil  Prices  in  1920,  by  Fields 


Jan.  1- 
Jan. 11 

Jan.  12- 
Feb.  29 

Mar.  1- 
Mar.  9 

Mar.  10- 
OcT.   18 

Oct.  19- 
Dec.  31 

Price  per  Barrel  .\t 
Petrolia  .           

$     c. 
3.38 
3.28 
3.28 

$     c. 
3.63 
3.53 
3.53 

$     c. 
3.88 
3.78 
3.78 

$     c. 
4.13 
4.03 
4.03 

$     c. 
4.13 

Bothvvell                                    

4.03 

North  Glencoe 

Thamesville 

4.03 
4.03 

Price  Delivered,  Sarnia  or  Pktrolia. 
Onondaf^a                                      

3.45 
3.45 
3.41 
3.45 
3.45 
3.45 
2.84 
3.32 
3.32 
3.32 
3.45 
3.45 
3.45 

3.70 
3.70 
3.66 
3.70 
3.70 
3.70 
3.09 
3.57 
3.57 
3.57 
3.70 
3.70 
3.70 

3.95 
3.95 
3.91 
3.95 
3.95 
3.95 
3.34 
3.82 
3.82 
3.82 
3.95 
3.95 
3.95 

4.20 
4.20 
4.16 
4.20 
4.20 
4.20 
3.59 
4.07 
4.07 
4.07 
4.20 
4.20 
4.20 

4.20 

Dutton 

4.32 

Blakelv 

4.16 

Bothwell 

4.32 

Oil  Springs 

4.20 

Cain.sville         

4.20 

Belle  River 

3.59 

Fletcher 

4.07 

Glenwood 

4.07 

East  Tilbury 

4.07 

Thamesville 

4.32 

Inwood 

4.20 

North  (ileneoc 

4.32 

Old  and  New  Methods  of^Drilling  for  Oil. 

The  illustration  showing  the  "kicker"'  or  spring-pole  method  of  drilling  is  of 
considerable  interest.  This  photograph  was  taken  48  or  50  years  ago  during  the 
drilling  an  oil  well  for  the  late  John  Kerr.  The  well  mis,  eituaited  in  the  town  of 
Petrolia-  The  persons  seen  in  the  photograph  are  said  to  have  all  passed  a\\'av 
except  the  children.  Poading  from  left  to  right  they  are  Jim  Love,  and  John 
Ada,me,  (the  "kickers"'  standing  on  the  platform)  then,  the  driller  standting  close 
to  tihe  well  is  Wm.  Stokes.  The  two  children  are  said  to  be  Kenneth  and  l\Iary 
Kerr,  and  John  Kerr,  the  owner  of  the  well,  is  standing  on  the  extreme  right. 
The  horse  was  the  sole  means  of  ])ulling  the  tools  and  jtipe  and  baling  the  well. 
By  this  means  wells  were  put  down  about  350  feet  and  a  3-inch  drill  was  oenerally 
used. 
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The  old  methort  of  drilling — a  "kicker"  outMt. 


Tlie  iiiodcni  method — a  "standard"  drilliiiK  rifi. 


This    cut    of    an    oil    derrick    is    taken    from    a    well    in    Dover    township    which    is 

being  "shot."      At  the  moment  of  snapping  the  camera,  about  three  hundred  quarts  of 

nitro-glycerine  were  exploding  some  3,300  feet  ibelow%  and  the  hazy  apr.^earance  of  the 

picture  is  probably  due  to  the  vibration  of  the  derrick  as   the  dislodged  matter  w-as 

hurled  against  it. 
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Refining  Operations 

Four  refineries  operated  in  the  Province  in  1920,  as  noted  hereunder: 
Petroleum     Refineries 


COMPAXV 

Location  of  Refinery 

Day.s 
Operated 

Head  Office  Address 

British  American  Oil  Co.,  Ltd 

Canadian  Oil  Companies,  Limited .  .  . 
Great  Lakes  Oil  Refining  Co.  Ltd .... 

Toronto,  Cherry  St ...  . 

Petrolia 

Wallaceburg 

365 

305 
242 

366 

Toronto,  Roval  Bank 

Bldg. 
Petrolia. 
Toronto,  812  Excelsior 

Imperial  Oil,  Limited 

Sarnia 

Life  Bldg. 
Sarnia. 

The  followin<j::  table,  sunnnarized  from  annual  reports  of  the  C^ntario  Dej)art- 
ment  of  Mines,  sliows  refinery  operations  for  the  ])ast  five  years: 

Table  V.  — St.atistics  of  Petroleum  Refineries,  1916-1920. 


Schedule 


Crude  petroleum  production 

Imp.  gals 

Value  do  $ 

American   fVudc,    distilled, 

Imp.  gals 

Value  do  $ 

Canadian  Crude,  distilled, 

Imp.  gals 

Value                do              S 
Per  cent,  of  total 

Products: 
Illuminating  oil    ...  Imp.   gals. 

Value                 do  $ 

Lubricating  oil Imp.  gals. 

Value  do  S 

Benzine,     Naphtha, 

Gasoline,  ....  Imp.    Gals. 

Value  do  $ 

Gas  and  Fuel  oil.  Tar .  Imp.  gals. 

Vahic  do  $ 

Paraffin  Wax  and  Candles,  .lbs. 

\'alue  do  $ 

Employees Ave.  No. 

Wages  paid $ 


1916 


6,890,681 
387,846 


1917 


7,104,700 
475,000 


1918 


10,106,615 
781,097 


1919 


1920 


7,703,515 
632,789 


6,361  ,2:34 
724,145 


84,143,603 
4,932,598 


122,436,923 
9,236,033 


137,065,788 
12,612,882 


141,157,309 
12,486,174 


148,540,511 
20,102,784 


7,437,382 

403,316 

8.12 


8,122,062 

559,435 

6.22 


9,513,222 

781,703 
6.49 


7,693,385 

661,927 

5.17 


6,402,118 

769,775 

4.13 


25,405,296 
1,999,261 

10,373,508 
1,059,526 

24,344,319 

5,077,314 

15,224,382 

686,800 

8,834,945 

631,560 


40,195,774 
3,457,817 

12,288,466 
1,586,270 

:34,6 11,056 

8,292,828 

39,815,106 

2,671,414 

12,649,553 

908,996 


;36,21 1,715 
4,239,816 

12,595,305 
2,118,002 

39,156,447 
10,244,328 
40,949,358 

2,943,503 
13,650,128 

1,148,726 


34,800,233 
5,073,647 

12,501,385 
2,293,640 

44,625,590 
11,677,077 
40,581,499 

2,265,457 
10,903,202 

1,044,798 


33,897,891 
6,331,706 

13,804,074 
3,276,569 

47,418  420 
14,485,935 
45,025,050 
5,486,636 
10,398,127 
973,805 


1,161 
867,071 


1,289 
1,259,344 


1,312 
1,486,677 


1,580 
2,045,072 


1,736 
2,695,507 


'  The    figures    for    the    year    1916    are    for    the    Canadian    Oil    Companjies,    Ltd.,    and 
Imperial  Oil,  Ltd. 
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BOSTON— SKEAD  GOLD  AREA 

(Second  Report) 
By  A.  G.  Burrows  and  P.  E.  Hopkins. 


A  report  and  map  No.  25  d.  were  issued  on  the  Boston  Creek  Grold  Area  in 
1916.  The  area  included  the  township  of  Paoaud  and  portions  of  the  townships 
of  Boston,  Mt'Elny  and  Catharine,  in  the  vicinity  of  Bc.ston  Creek.  The  map 
accompanying  the  second  report  has  been  enlarged  to  cover  in  addition  Catharine 
and  Skead  townships,  where  for  several  years  there  has  been  considerable  prospect- 
ing activity  with  the  di.scovery  of  gold  on  several  properties.  Further  field  work 
was  done  near  Boston  Creek  in  June,  1919,  while  the  township  of  Skead  was  ex- 
amined in  May,  1921.  The  writers  were  ably  assisted  by  A.  W.  Carlyle  and  K.  B. 
Heisey  in  1919,  and  by  A.  E.  Clarke  and  D.  E.  Kearney  in  1921.  The  writers 
wish  to  express  their  thanks  to  the  mine  officials  and  prospectors  for  their  many, 
courtesies.  ' 

The  region  is  situated  in  the  district  of  Timd^kajming  about  45  miles  north-« 
westerly  from  Cobalt  and  is  traversed  by  the  Tomiskaming  and  Northern  ■ 
Ontario  Eailwav.     Boston  Creek  station,  mileage  153,  is  approximately  in  latitude- 


A  section  of  the  Boston  Creek-Skead  road,  west  of  the  Blanche  river.  ' 

45°  N  and  longitude  80°  W.  By  rail  Boston  Creek  station  is  382  miles  north  of 
Toronto.  A  wagon  road,  first  constructed  to  the  Miller-Independence  mine,  has 
been  extended  across  Catharine  into  Skead  township.  The  easterly  part  of  the 
area  is  also  reached  by  a  good  wagon  road  from  Englehart. 

Claims  were  .staked  for  gold  in  this  area  in  190G  and  1907,  during  the  days  of' 
the  Larder  lake  gold  rush.  Again,  in  1913,  during  the  activity  at  Kirkland 
lake,  12  miles  to  the  northwest,  many  claims  were  restaked  and  some  work  was 
done  on  them.  Since  May,  1915,  following  operations  on  the  TJ.  A.  P.  and 
Boston  Creek  gold  mine.s  in  Boston  township,  there  has  been  considerable  activity 
from  year  to  year.  A  small  amount  of  bullion  has  been  produced  at  the  Patricia 
and  Miller-Independence  mines,  bnt  up  to  this  time  no  steady  gold  producers 
have  been  developed. 
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Early  Exploration  of  the  Area 

The  first  exploration  was  by  Walter  McOuat'  who,  in  1872,  made  a  reconnais- 
sance survey  of  the  Blanche  river  from  Lake  Timiskaming  to  Round  lake. 

W.  G.  Miller^,  Provincial  Geologist,  in  1900'  described  a  portion  of  the  area. 
In  his  report  the  geology  along  the  Blanche  river  in  McElroy  and  Catharine 
townships  is  described.  He  also  mentions  prospecting  for  gold  on  a  4-foot 
quartz  vein  in  the  hill  west  of  the  lower  end  of  a  portage  which  is  now 
shown  in  lot  9,  concession  III,  Catharine  township. 

In  1904,  after  the  discovery  of  Cobalt,  W.  A.  Parks,'  of  the  University  of 
Toronto,  made  a  geological  survey  of  this  portion  of  the  country.  Parks  remarks 
that  the  high  hills  along  the  Blanche,  in  the  townphip  of  Catharine,  are  well 
worth  prospecting  for  gold. 

In  1908  and  1909,  M.  E.  Wilson  examined  the  Larder  Lake  gold  area,  which 
is  located  to  the  northeast  of  Boston  Creek.  The  geological  map  accompanying 
his  report*  takes  in  Skead  township  which  is  also  shown  on  the  Boston- Skead 
sheet. 


Scene  on  St.  Anthony  lake,  Skead  township. 

Topography 

The  area  in  general  has  an  elevation  varying  from  700  to  1,050  feet  above  sea 

level.  Boston  Creek  station  has  an  elevation  of  920  feet.     While  the  difference 

in  elevation  is  seldom  more  than  200  foot,  the  country  is  .'jomewhat  rugged  and 

-broken,  particularly  in  the  viciirity  of  Boston  Creek  station  and  along  tlie  north 

branch  of  the  Blanche  river  in  McElroy  and  Catharine  townships. 

The  country  is  situated  south  of  the  continental  di\ide,  and  is  drained  by 
three  branche.-)  of  the  Blanche  river  and  their  tributaries  which  flow  southward 
into  Lake  Timiskaming. 

The  magnetic  declination  is  about  8  to  9  degrees  west  of  north.  ^ 

'Report  on  an  examination  of  the  Country  between  Lakes  Timiskaming  and  Ahitibl, 
Report  of  Progress.  Geol.  Sur.  Can.,  1872-73,  pp.  112-135. 

^Lake  Timiskaming  to  the  Height  of  Land,  11th  Report  Ont.  Bur.  Mines.  1902. 
pp.  214-230. 

'The  Geology  of  ta  District  from  Lake  Timiskaming  Northward.  Summary  Report. 
Geol.  Sur.  Can.,  1904,  pp.  108-225. 

^Geology  and  Economic  Resources  of  Larder  Lake  District,  Memoir  No.  17E.,  Geol. 
Sur.  Canada,  1912. 
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General  Geology 

The  rocks  of  the  area  covered  hy  the  accompanying  geological  map  are  of  pre- 
Cambrian  age.  The  dominant  formations  are  memhers  of  the  Keewatin,  while 
formations  of  later  age  occur  in  relatively  minor  quantity,  -with  the  exception 
of  a  batholith  of  Algo!man  granite  which  covers  the  greater  part  of  Pacaud 
township,  and  areas  of  conglomerate  and  greywacke  of  the  Cobalt  series  in  the 
east  and  .^outh  parts  of  Skead  township. 

The  intrusive  rocks,  including  granite  and  porphyry,  which  are  believed  to 
be  associated  with  the  gold  mineralization,  occur  in  small  masses  or  narrow  dikes 
through  the  older  rocks. 

Legend 

pleistocene. 

Glaciat  and  Recent —  Boulder   clay,  sand   and   gravel. 

PEE-CAMBRIAX. 

Keweenawan —  Quartz  diabase,  olivine  diabase. 

Intrwsive  Contact. 

Animikean —  Conglomerate,  greywacke,  quartzite. 

(Cobalt  Series) 

Unconformity. 

Alcoman —  Hornblende    and    biotite    granite,    syenite. 

feldspar-porphyry,  quartz-porphyry,  lam- 
prophyre. 

Intrusive  Contact. 
Haileybubian —  Serpentine. 

Intrusive  Contact. 

TiMisKAMiANf?) —  S-^histose    conglomerate,    greywacke,    slate. 

Unconformity. 

Keewatin —  Grey     r-hlst     (voi'^an'c     fraeTnont^^>.     pIMd- 

soi'dal,  amygdaloidal  and  spherulitic 
lavas,  diabase  (in  part  altered  to  horn- 
blende and  chloritic  schist),  felsite, 
andesite,  dacite.  iron  formation,  rusty 
weathering  carbonate. 

Keewatin 

The  Keewatin  rocks,  which  have  .'uch  a  wide  distribution,  occur  in  banda 
with  a  general  northwest  and  southeast  strike.  Tn  the  southwesterly  part  of  the 
area  tlie  Keewatin  consists  of  volcanic  fragmental  material,  for  the  most  part 
fine-grained  and  irregularly  banded.  These  rocks  are  about  one-half  a  mile  in 
width  in  the  vicinity  of  Boston  Creek  station  and  extend  for  about  seven  miles, 
following  the  periphery  of  a  batholith  of  granite  in  Boston,  Pacaud  and  Catharine 
townships.  Following  across  this  band  to  the  northeast  there  is  a  width  of  nearly 
two  miles  of  lava  flows,  the  principal  rocks  of  which  are  basic  lavas,  altered  ba?alt, 
and  non-pillow  lavas  with  diabasic  texture.  With  these  flows  there  are  some 
light-colorefl  volcanic^,  probably  rhyolite,  together  with  narrow  bands,  a  few  feet 
in  width,  of  much  crumpled  iron  formation,  slate-like  rocks,  and  rusty  weathering 
carbonate.  These  rocks  occur  in  the  -s-icinity  of  the  Miller-Independence,  Allied, 
Boston-^FcRae,    Authier.    Patricia.    Roger-Barnett    and    other   properties    along    a 
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northwest-southeast  strike.  A  third  band  of  Keewatin  runs  across  the  southwest 
part  of  McElroy  township,  through  Catharine  to  Skead  and  Bayly  townships. 
The.se  rocks  are  usually  light-greenish  in  color,  consisting  of  felsite,  or  andesite, 
and  dacite,  together  with  agglomerate.  The  agglomerate  occurs  in  large  volume 
in  McElroy  and  Catharine  townships,  whereas  the  andesite  is  more  prooninent 
in  the  southwest  part  of  Skead  township. 

Tlie  liglit-colored  rocks  are  followed  to  the  north-east  by  more  basic  lavas, 
iron  formation  and  rusty  weathering  carbonate,  prominently  shown  near  the 
Blanche  river  in  McElroy  to^vTiship  and  in  the  central  part  of  Skead  township. 

The  Keewatin  rocks  throughout  the  area  are  frequently  altered  to  schist, 
being  desianed  bv  such  terms  as  sericite,  hornblende  and  chlorite  scliist.  Gener- 
ally,  the  altered  rocks  contain  considerable  carbonate  of  lime,  magnesia  and  iron, 
which,  when  present  in  quantity,  gives  a  grey  color  to  freshly  broken  surfax^es,  but 
is  rusty  brown  at  the  outcrop. 

Volcanic  Frafjmcnial. — A  belt  of  banded,  greyish-green  schist,  resembling  an 
altered  sediment  has  been  differentiated  on  the  map.  These  rocks,  which  occur 
on  the  periphery  of  a  granite  and  syenite  mass,  are  about  one  mile  in  width  and 
7  miles  in  length,  passing  in  a  semi-circular  shape  from  Lot  12,  Concession  II, 
Catharine,  through  Boston  Creek  station  to  Round  lake.  The  rocks  may  be 
best  seen  in  the  vicinity  of  Boston  Creek  station,  where  deep  railway  caits  havei 
been  made.  The  schist  approaches  a  vertical  altitude,  with  a  strike  parallel  to 
the  periphery  of  the  granite.  A  great  portion  of  the  series  consists  of  narrow 
alternating  bands  of  rusty  carbonate  (including  some  magnetite  and  pyrite  bands) 
and  slate.  Ash  rocks,  with  bomb-like  inclusions,  are  common.  Some  thin 
sections  represent  greywacke  and  quartzite,  "srhile  one  is  clearly  an  altered  ]>or- 
phyry.  The  wKole  series  is  greatly  metamorphosed  by  the  large  granite  mass, 
and  is  cut  by  narrow  porphyry,  lamprophyre  and  other  dikes.  In  the  vicinity 
of  Kound  lake,  much  altered  diabase  and  green  chloritic  dikes  are  intruded  into 
the  banded  schist.  At  mileage  153  on  the  Temiskaming  and  Northern  Ontario 
railway  three  bands  of  jiyrite  occur  in  the  grey  schist.  The  series  was  probably 
laid  down  conformably  with  the  Keewatin   pillow  lavas. 

Basalt,  etc. — The  greenstones  are  fine-grained,  and  consist  of  altered  basic 
volcanics  which  are  sometimes  schistose,  but  more  often  massive.  Tbey  commonly 
show  the  amygdaloidal  and  ellipsoidal  structure,  and  more  rarely  the  spherulitic, 
indicating  their  volcanic  origin.  The  .'pherulitic  structure,  which  is  rare  in  basic 
rocks,  has  not  been  noted  'before  in  this  section  of  Ontario.  What  may  be  the 
spherulitic  structure  in  greenstone  was  reported  on  the  north  shore  of  Boig  lake, 
in  the  northwest  corner  of  Lebel  township\  A  similar  structure  was  also  seen 
under  the  microscope  in  an  acid  rock,  a  rhyolite,  from  lot  6,  concession  III,  Beatty 
township-.  In  this  area,  spherulitic  greenstones  are  beautifully  developed  on  a 
bare  hill  on  claim  L  1878,  Boston  township.  The  varioles,  which  are  rounded 
and  white-weathering,  vary  in  si^e  from  minute  pea-like  form  to  those  about  two 
inches  in  diameter,  and  constitute  a  large  part  of  the  rock.  Under  the  micro- 
scope the  varioles  consist  of  coarse  radiating  flakes  of  chlorite,  feldspar,  epidote 
and  probably  quartz  in  a  fine  groundmass  of  the  same  material,  and  actinolite. 


'Kirkland  Lake  and   Swastika  Gold  Areas,  Report  Ont.  Bur.   Mines,  Vol.  23,  Pt  2, 
1914,  p.  4. 

'Beatty-Munro  Cold  Area,  Report  Ont.  Bur.  Mines,  Vol.  24,  Part  1.  1915.  p.  176. 
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Throug-liout  the  whole  roek  are  pyrrliotite  Lj-rains  and  numerous  l^laek  ferruirinous 
specks.  Tlie  rock  is  probably  an  altered  basalt.  A  similar  sphenilitic  basalt 
occuTs  on  the  Roger-Barnett  property  in  Catharine  townsliip. 

The  pillow  lava  flows  constitute  the  main  portion  of  the  greenstone.  Thev 
are  interbetlded  in  a  northwest-southeast  direction  ^vith  much  non-pillow  green- 
stones, which  have  a  diabasic  texture  at  times,  and  some  tuff,  agglomerate  and 
slate  which  point  to  a  subaqueous  origin.  The  nearly  complete  alteration  of  the 
greenstones,  with  the  retention  of  their  original  ellipsoidal  structure,  is,  according 
to  Leith  and  Van  Hise,  due  to  the  metasomatic  rather  than  a  dynamic  change. 
Under  the  microscope  the  original  minerals  in  the  greenstones  are  hornblende, 
quartz,  magnetite  and  plagioclase,  the  altered  plagioclase  laths  suggesting  a  basal- 
tic or  diabasic  texture.  The  secondary  minerals  are  calcite,  hornblende,  chlorite, 
sericite  and  quartz.  The  altered  greenstone  in  places  may  be  spoken  of  as  horn- 
blende or  chlorite  schist. 

Andesite,  Dadte  and  Agglomerate. — A  belt  of  light  greenish-colored  rock 
lying  between  two  ])ands  of  basic  lavas  runs  diagonally  acro.ss  the  townships  of 
McElroy,  Catharine  and  Skead.  There  are  several  types  of  rocks  in  this  group, 
the  most  prominent  of  which  is  andesite.  It  occurs  in  large  volume  in  the  vici- 
nity of  St.  Anthony  lake,  extending  southerly  into  Bayly  township.  The  rock  is 
usually  fine-grained,  resembling  felsite,  but  phenocrysts  of  plagioclase  are  fre- 
quently recognizel.  F'rrlpr  the  microscope  the  feldspar  phenocrysts  are  set  in  a 
groundmass  of  feldspar,  chlorite,  epidote  and  calcite.  Occasional  irregular  masses 
of  chlorite  suggest  an  alteration  from  a  ferro-magnesian  mineral.  The  follow- 
ing analyses  (1)  and  (2)  show  the  composition  of  the  rock. 

TABLE   I. — ROCK    AN'ALYSES. 

(1)  (2)  a^ 

Silica   60.46  63.78  68.56 

Alumina    16.85  15.86  15.16 

Ferrous   oxide    4.19  2.66  0.99 

Ferric  oxide    1.70  0.96  3.23 

Lime    4.70  5.01  2.26 

Magnesia    1.36  2.58  1.51 

Potash    0.52  0.25  1.04 

Soda    ^ 4.82  4.96  6.10 

Carbon    dioxide     3.98  2.67  0.22 

Water    0  90  1.42  1.22 

^^^^'^    99.48  100.15  100.29 

(1)  N.'l.  lot  7.  con  II.  Skead  township.  (2)  South  boundary  of  Skead  to^Ti- 
ship  in  lot  4.  (3)  East  side  St.  Anthony  lake.  Analysis— W.  K.  McNeill  and  T 
E.  Rothwell,  Provincial  Assay  Office. 

Intruding  the  andesite  in  the  fonn  of  irregular  dikes  and  stocks,  there  is  a 
coarse-grained  porphyritic  rock  of  light  greenish  color,  which  is  probably  a  dacite 
or  quartz-diorite-porphyry.  The  prominent  minerals  are  quartz  and  plagioclase, 
and  occasional  ferromagnesian  mineral,  altered  to  chlorite,  in  a  groundmass  of 
feldspar,  chlorite  and  epidote.  The  rock  has  likely  been  derived  from  the  same 
magma  as  the  andewte.  It  occurs  prominently  to  the  east  of  St.  Anthony  lake, 
A  specimen  of  the  rock  has  the  composition  shown  in  column  (3)  above. 

With  the  ande.site  type  of  rock,  particularly  in  McElrov  and  Catharine  town- 
ships, there  is  a  fragmental  rock  of  volcanic  origin.  It  contains  numerous  frag- 
ments of  light-colored  volcanic  rocks  together  with   .^ome  fine-grained,  stratified, 
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ash-like  material.       It  is  well  exposed  along  tlie  boundry  betweeu  MeElroy  and 
Catharine,  in  lots  10,  11  and  12. 

Iron  Fonimlion. — Iron  formation,  consisting  of  interbaniled  silica,  black  slate 
and  magnetite^  occurs  with  greenstone  on  a  number  of  claims  among  the  Dane- 
Larder  Lake  road  in  ISo.ston  township.  This  range  has  been  described  in  detail 
by  W.  Gr.  Miller^  and  other  writers^. 

There  are  a  numiber  of  narrow  bands  of  the  formation  in  McElroy  township 
to  the  west  of  the  Blanche  river.  Some  of  these  cany  considerable  iron  pyrites, 
and  on  claim  4410  a  small  quantity  of  iron  pyrites  has  been  separated  from  the 
silicious  iron  formation  during  the  sinking  of  a  shaft. 

Similar  narrow  bands  occur  on  the  Fidelity  claims  north  of  St.  Anthony  lake. 
Tfie  formation  lias  been  fractured  and  contains  vainlets  of  quartz  carrying  pyrites. 
Gold  has  been  obtained  in  material  from  prospect  pits  on  several  outcrops  of  iron 
formation. 

Carbonate  Rock. — Bands  ol  rusty- weathering  carbonate  of  lime,  magnesia  and 
iron  occur  in.  parts  of  the  area.  These  have  the  prevailing  strike  of  the  district 
namely,  northwest  and  southeast.  Generally  they  are  cut  by  irregular  veinlets 
of  quartz  and  sometiriies  toy  masses  of  porphyry.  Several  of  the  outcrops  have 
been  partially  prospected  for  gold.  These  include  the  Cook  property  in  tlio  north- 
west part  of  Skead  and  the  adjoiniiiij  part  of  Hearst  township,  and  the  Lincoln- 
Nipissing  claim,  O.E.  3.  Skead  township. 

Timiskamian 

A  few  small,  isolated  patches  of  schistose  conglomerate,  slate  and  irreywacke, 
standing  in  a  vertical  attitude,  occur  alon*^  the  Larder  Lake  road  in  Boston  and 
McElroy  townships.  The  rocks  are  similar  to  the  sediments  classed  as  Timiska- 
mian on  the  map  of  the  Kirkland  Lake  and  Swastika  gold  areas.  The  pebbles  of 
the  conglomerate,  which  are  elliptical  in  outline,  consist  largely  of  greenstone  and 
felsite  and  some  iron  formation.  A  grey  magnesian  limestone  occurs  both  aa 
pebbles  and  matrix  in  the  conglomerate  in  McElroy  township  about  a  mile  east 
of  the  three-mile  post  on  the  west  boundary. 

There  is  an  area  of  schistose  sedimentary  rocks  in  the  north  and  northeast 
parts  of  Skead  township.  The  series  is  represented  by  slate,  quartzite  and  con- 
glomerate, which,  in  places,  are  greatly  altered  and  difficult  to  determine. 

The  conglomerate  in  the  northeast  corner  of  lot  6,  concession  VI,  Skead 
township,  contains  many  pebbles  2  inches  in  diameter,  some  of  which  are  quartz- 
porphyry,  granite  and  greenstone.  In  the  southeast  corner  of  the  same  lot  the 
bedding  of  the  conglomerate  and  greywacke  is  north  and  south,  while  the  schistosity 
is  northeast-southwest.  The  us^^ual  strike  and  dip  of  the  beds  in  the  sediments  is 
much  the  same  as  the  Keewatin  lavas,  namely,  northwest-southeast  and  nearly 
vertical  dips. 

Pre-Algoman   (Haileyburian?) 

Serpentine. — There  are  isolated  exposures  of  serpentine  in  various  parts  of 
the  area. 

'Boston  Township  Iron  Ranges,  Vol.  XIV,  Ont.  Bur.  Mines. 

'Kirkland  Lake  and  Swastika  Gold   Areas,   Vol.  XXIII,  Part  II,   Ont.   Bur.   Mines. 
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The  trail  on  claim  L.  -iWZ,  Boston  towusliip,  passes  over  an  exposure  of 
serpentine.  A  thin  section  of  the  rock  was  examined  microscopically  and  found 
to  consist  of  about  60  per  cent,  serpentine  and  -iO  per  cent,  calcite.  Numerous 
magnetite  grains  and  a  little  pyrite  are  scattered  through  the  rock. 

Serpentine  occurs  in  ^lnall  areas  on  and  north  of  claims  W.R.  97,  to  the  west  of 
the  Blanche  river,  McElroy  township,  and  in  the  northern  part  of  Catharine 
township. 

The  laro-est  exposures  of  serpentine  are  scattered  across  the  nortlierly  part  of 
Skead  township.  The  rock  is  readily  recognized  in  the  field  by  its  light  weathered 
surface  and  greasy  feel  in  freshly  broken  fragments.  No  chromite,  or  asbestos, 
was  recognizeil  in  specimens  from  the  various  serpentine  outcrops. 

Algoman 

These  rocks  include  batholith  and  stocks  of  granite  and  syenite,  and  dikes  of 
feldspar-porphyry  and  lamprophyre.  They  are  massive,  fresh-looking,  and  are 
probablv  Algoman  in  age,  since  similar  granite  in  Boston  and  Lebel  townships  to 
the  north  was  found  cutting  the  Timiskaniian  series. 

Granite  and  Syenite. — A  batholith  of  red,  biotite  granite  occupies  nearly  all 
of  Pacaud  toAvnship,  and  extends  to  the  south  and  west  for  miles  beyond  the  town- 
ship boundaries.  The  rock  is  massive,  except  near  the  contact  wdth  the  Keewatin, 
where  it  occasionaUy  takes  on  a  gneissoid  structure.  Near  the  contact  with  the 
greenstone,  just  south  of  mileage  153,  the  granite  is  intruded  by  numerous  parallel 
felsitic  dikes  which  give  the  rock  a  banded  structure.  It  is  cut  by  quartz  veins, 
and  by  pegmatite  and  other  dikes  representing  various  differentiation  facies  of  the 
magma.  The  rock  in  the  south  part  of  lot  9,  concession  VI,  Pacaud,  is  a  light 
grey,  medium-grained  biotite  granite.  Under  the  microscope  microcline  is  seen 
showing  the  gridiron  structure,  albite  partly  altered  to  sericite,  biotite  altered 
partly  to  hornblende  and  chlorite,  quartz  and  calcite. 

A  reddish  syenite  outcrops  in  the  west  part  of  Boston  townsihip,  being  part  of 
the  large  syenite  boss-like  mass  occupying  most  of  Otto  township. 

A  small  stock  of  reddish  biotite  and  hornblende  granite  intrudes  the  green- 
stones in  McElroy  township.  G-old  and  a  telluride  have  been  found  in  this 
granite  in  a  pegmatitic  quartz  vein  which  is  probably  a  part  of  the  granite  magma. 

The  gold-l>earing  quartz  veins  at  the  Wisconsin-Skead  property  in  Skead 
township  occur  in  a  dike  of  red  granite  with  which  the  gold  is  probably  genetically 
connected. 

Other  small  irregular,  granit<^  dikes  cut  the  greenstones  and  felsitic  rocks. 
Gold  was  seen  in  quartz  veins  in  these  small  granite  dikes  on  chiim  L  olGT)  and 
L  5133,  Boston  township. 

Feldspar-Porphyry. — Numerous  intrusions  of  massive  red  and  grey  feldspar- 
porphyry  occur  over  the  whole  area.  They  appear  as  narrow  dikes  up  to  thirty 
feet  or  more  in  width,  and  probably  represent  apophyses  from  the  granite  masses. 
The  phenocrysts  usually  consist  of  albite,  often  showing  a  zonal  structure,  an 
occasional  rounded  quartz  grain,  and  blades  of  biotite  in  a  microcrystalline  ground- 
mass  of  quartz,  feldspar,  chlorite  and  calcite.  Fine  grains  of  magnetite  and 
pyrites,  and  crystals  of  apatite  are  often  present.  A  feldspar-porphyry  on  claim 
L  2000,  Boston  township,  and  in  other  parts  of  that  vicinity,  contains  white  feldspar 
phenocrysts  up  to  one  inch  across,  wiiich   show  lieautiful   zonal   structure  iji  the 
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hand  specimen.  Some  porpliyry  dikes  in  the  southwest  part  of  Boston  township  con- 
tain many  prominent  quartz  phenocrysts,  and  thus  resemble  the  quartz-porphyry  at 
Porcupine.  In  other  parts  the  rock  may  be  caLled  a  felsite.  The  acid  dikes  are 
usually  cut  by  minute  veinlets  of  quartz,  some  of  which  carry  gold.  Small,  irregu- 
lar fragments  of  red  feldspar-porphyry  are  also,  at  times,  present  in  auriferous 
quartz  veins. 

Lamprophyre. — A  few  narrow  lamprophyre  dikes  cut  the  greenstones  and 
grey  schist,  but  these  are  too  small  to  map.  They  may  be  seen  on  the  soutli  part  of 
lot  3,  concession  VT,  Pacaud  township,  and  at  about  mileage  154.3  along  the  rail- 
way. In  the  Kirkland  area  the  lamprophyre  cuts  the  Timiskaming  sediments, 
but  is  older  than  the  feldspar-porphyry.  A  lamprophyre  dike  that  intrudes  the 
Algoman  granite  can  be  observed  in  a  rock-cut  about  half  a  mile  nnrtli  of 
Mindoka  station. 

Some  red  lamprophyre  occurs  in  the  northwest  part  of  Skead  township,  and 
the  adjacent  part  of  Hearst  township.  It  is  associated  wnth  porphyry  dikes  very 
similar  to  the  occurrence  at  Kirkland  lake.  It  is  also  found  on  the  Crawford 
claims  in  lot  9,  concession  V,  of  the  same  township. 

Animikean 

The   youngest  sedimentary   rocks  consist  of   greywacke,   quartzite   and    con- 
glomerate, which  occur  in  prominent  ridges  in   the   east  and  southeast  parts  of 
Skead  township.    They  represent  erosion  remnants  of  the  sedimentaiy  series  which 
can  be  traced  at  intervals  southerly  to  Cobalt.    The  rocks  in  the  vicinity  of  Hough 
Lake  are  200  or  30O  feet  in  thickness.     The  sediments  are  nearly  .flat-lying,  with 
I  dip  generally  up  to  15°.     On  lot  12,  concession  V,  Skead  township,  a  portion  of 
.  the  rocks  dip  60°  easterly.     No  deposits  of  economic  importance  have  been  dis- 
covered in  the  late  sedimentary  rocks  in  this  area.     They  were  deposited  subse- 
quently to  the  deposition  of  the  gold-bearing  veins.     A  portion  of  the  Flannigan 
':.  gold-bearing  vein,  on  lot  7,  eoncessiloK  III,  Skead  township,  is  covered  by  a  bed 
of  conglomerate  10  feet  in  thickness. 

Keweenawan 

Quartz  diabase  dikes  are  rare  in  this  area;  however,  they  were  noted  cutting 
the  greenstones  and  Tiniiskamian(  ?)  sediments.  These  dikes  are  classed  as  Ke- 
weenawan, since  they  are  fresh-looking  and  resemble  the  diabase  at  Cobalt.  A 
thin  section  of  a  sample  taken  immediately  south  of  'M.E.  15,  Boston  township, 
shows  labradorite  laths,  partly  altered  to  saussurite  and  sericite,  augite  partly 
altered  to  hornblende  and  chloritx3  with  a  little  quartz,  l)iotito,  magnetite  and  in- 
tergrowths  of  quartz  and  feldspar. 

There  are  several  outcrops  of  diabase  in  the  north-oast  part  of  Skead  town- 
ship. Tliese  represent  remnants  of  the  Keweenawan  diabase  sill.  A  calcite  vein 
carrying  galena,  which  occurs  in  this  rock,  is  referred  to  elsewhere  in  the  report. 

Glacial  and  Recent 

The  region  has  been  heavily  glaciated,  the  ic^  having  moved  in  a  general 
8.  20°  E.  direction,  astronomic. 

The  area  lies  at  the  northern  edge  of  a  tract  of  farming  land,  which  extends 
from  Haileybury  to  Round  Lake,  and  is  covered  in  places  with  stratified  (ilajs, 
sand  and   ('ravels.     At  Boston  Creek  Station  one  can  see  the  vertical  section  of 
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a  morainic  deposit  which  has  been  cut  into  by  Boston  creek.  The  central  part 
of  Mci]lroy  township,  to  the  east  of  the  Blanche  river,  is  one  vast  area  of  sand 
and  gravel,  representinrr,  probably  large  terminal  moraines  and  ontwash  plains. 
The  glacial  drift  extends  southerly  into  Catharine  township  where  it  occupiea 
the  greater  part  of  the  easterly  portion  of  the  township.  In  lot  3,  concession  III, 
there  are  several  remuiants  of  old  kettle  lakes.  In  this  same  vicinity  the  sands 
are  overlain  by  a  thin  clay  deposit,  suggesting  damming  during  glacial  times. 
The  sand  and  gravel  also  extends  easterly  into  the  northwest  portion  of  Skead 
township,  and  southerly  into  Marter  township.  The  gravel  ridges  are  the  source 
of  several  fine  springs,  one  of  which  is  the  headwaters  of  Spring  Creek,  in  Catharine, 

Origin  of  Gold  Deposits 

As  pointed  out  by  W.  C  Miller  and  C.  W.  Knight  in  a  paper  entitled  "Metal^ 
logenetic  Epochs  in  the  Pre-Cambrian  of  Ontario,^"  most  of  the  gold  deposits  of 
Ontario  belong  to  the  Algoman  epoch.  The  gold  deposits  of  Boston  creek  supply 
another  example  of  gold  being  derived  from  acid  intrusives  of  Algoman  age.  The 
granite,  syenite  and.  feldspar-porphyry  expose'd  in  this  area  by  erosion  are  probably 
different  facies  of  a  plutouic  rock  which  underlies  the  whole  area.  The  gold  gener- 
ally occurs  near  these  acid  rocks.  The  presence  of  a  number  of  gold-bearing 
veins  along  the  contact  of  the  intrusive  porphjTy  and  older  rocks  at  Boston  creek^ 
as  in  many  other  parts  of  central  Canada,  and  the  frequent  occurrence  of  auri- 
ferous quartz  veinlets  in  the  porphyry  and  granite,  suggest  the  relationship  be- 
tween the  intrusives  and  the  veins.  The  relationship  is  more  clearly  shown  in 
this  area  by  the  occurrence  of  gold  in  a  pegmatitic  vein  in  the  granite  on  the 
Charest  claim,  McElroy  township. 

The  deposits  are  in  part  due  to  the  replacement  of  the  country  rock  by 
mineral   solution. 

Only  a  few  minerals  which  characterize  deposits  that  are  formed  at  high  tem- 
peratures are  found  in  the  veins  at  Boston  creek.  Actinolite  was  noted  in  a  thin 
section  of  material  from  the  Kenzie  vein,  and  specularite  has  been  frequently  ob- 
served in  other  veins.  Tourmaline  formed  at  high  temperature  has  been  noted 
in  quartz  veinlets  at  the  'Catharine  gold  property.  It  is  probable  that  the  deposits 
were  formed  at  great  depth,  but  not  at  extremely  high  temperature. 

Economic 

GoJd. — Gold,  the  chief  mineral  sought  for  in  the  area  at  the  present  time, 
occurs,  usually  native,  but  occasionally  combined  with  tellurium,  in  quartz  veins 
and  veinlets  in  the  Keewatin  greenstone  and  later  intrusions  of  granite  and  porphyry. 
The  veins,  which  have  various  strikes  and  dips,  are  well  mineralized  with  varying 
quantities  of  pyrite  and  molybdenite,  and  sometimes  wath  chalcopyrite,  galena,  specu- 
lar hematite,  cosalite,  native  bismuth,  gold  and  tellurides.  The  gangue  consists 
largely  of  quartz  of  several  generations,  with  considerable  calcite  and  chlorite.  The 
gold  is  found  along  the  dark  streaks  of  chlorite  and  calcite. 

There  are  many  types  of  gold  deposits,  viz: 

(a)  Fissure  quartz  veins  in  the  greenstone,  granite  and  porphyry,  with  well- 
defined  walls.  Examples:  No.  1  vein  at  MiUer  Independence,  Boston-McCrae, 
Authier,   Patricia   and    Wisconsin-Skead. 


*Kep.  Ont.  Bur.  Mines.  Vol.  XXIV,  Part  1,  1915,  pp.  243-248. 
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(b)  Replacement  veins.  The  c-ountn'  rock,  inclLuLing-  altered  greenstone  an<l 
porphyry,  has  been  brecciated  and  partly  replaced  by  vein-forming  solu- 
tions of  quartz  of  several  generations,  and  by  calcite  and  other  carbonates. 
Examiples:  the  calaverite  vein  on  the  ^liller-Independence  and  the  Kenzie 
vein  on  the  E.A.P.  property. 

(c)  A  stockwork  in  granite  and  porphyry.  Examples:  Chnrest  (L.  5305), 
Authier   (L.  4737),  and  Papassimakes   (L.  5133). 

The  chief  deposits  will  be  described  later  in  the  report  when  dealing  with 
the  gold  claims. 

Iron  Fijriles. — In  the  first  railway  cut  north  of  Boston  creek  station  there 
are  two  narrow  bands  of  pyrite,  10  to  20  inches  wide,  with  some  disseminated 
pyrite  in  the  adjoining  sc-hist.  The  pyrite  on  assay  showed  the  absence  of  gold; 
the  exposed  deposit  is  of  no  economic  value.  Two  shallow  pits  liave  been  put 
down  on  the  eastward  extension  of  the  deposit  and  at  present  a  little  pyrite  can 
he  seen     on  the  dumps. 

On  the  Marsh  claim,  4410,  McElroy  township,  a  shaft  has  been  sunk  80  feet 
■on  an  iron-formation  band  some  50  feet  in  width.  Fairly  solid  pyrite  extends 
over  a  width  of  six  feet  and  eight  or  ten  tons  of  massive  pyrite  have  been  separated 
on  the  dump. 

A  twenty-five  foot  pit  has  been  sunk  on  a  quartz  deposit  carrying  some  grains 
and  nodules  of  pyrite  on  the  Sharp  claim,  11.8.  914,  Kattray  township. 

Magnetite. — The  isolated  exposures  of  iron  formation  along  the  Larder  Lake 
road,  in  Boston  township,  represent  the  .-outhern  portion  of  the  Bn.ston  township 
iron  range.  The  formation  consists  of  interbanded  silica  and  magnetite,  with 
some  black  slate.  Numerous  shallow  test  pits  were  sunk  in  1902,  but  the  iron 
proved  to  be  too  low  in  grade  to  be  workable  at  that  time.  The  iron  formation 
is,  in  places,  intruded  by  quartz  veins,  some  of  which  carry  gold. 

Argentiferous  Galena. — There  are  two  occurrences  of  argentiferous  galena 
in  Skead  township,  one  on  the  Mag eau- Authier  claim,  W.D.  lO'Ol,  in  lot  12,  con- 
cession V,  the  other  on  the  De  Villiers  claim  on  the  west  central  p.irt  of  lot  12, 
concession  VI.  On  the  former  location  a  50-foot  shaft  has  been  sunk  vertically 
■on  a  quartz-calcite  vein  in  a  Keweenawan  diabase  sill  remnant.  The  vein  strikes 
15°  north  of  east,  averages  G  inches  in  width,  the  calcite  in  places  containing 
galena,  zinc  blende,  cobalt  bloom  and  pyrite. 

On  the  De  Villiers  location  is  a  calcite  vein  from  a  few  inches  to  one  foot  in 
width,  averaging  about  6  inches,  striking  15°  north  of  east  and  dipping  vertically. 
The  vein,  which  ha.s  been  uncovered  for  a  distance  of  450  feet,  lies  in  Keewatin 
diabase  and  basalt,  Timiskamian  conglomerate  and  Algoman  porphyry,  and  appar- 
ently pas.ses  under  a  Keweenawan  gabbro  remnant  on  the  west.  The  vein  contains 
2inc  blende,  cobalt  bloom,  pyrite,  and,  in  places,  large  pieces  of  galena  which,  on 
analysis,  showed  4  ounces  of  silver  per  ton  and  no  gold. 

Calcite  veins  carrying  galena  are  reported  to  have  been  foimd  on  claims  L.  66 
and  L.  67,  on  lots  11  and  12,  concession  IV,  Skead  township. 

M.  E.  Wilson,  in  his  report  on  the  Ivarder  Lake  Area,  refers  to  a  silver-lead 
occurence  on  claim  B.G.  229,  on  the  Ilearst-McElroy  boundarv.  4  miles  north  of 
8kead  townshiji,  owned  by  the  North  Canadian  Gold  Mines,  LiinUed.  ''Several 
irregular  veins  of  galena,  bleiulc,  and  chalcopyrite,  up  to  10  inches  in.  width,  occur 
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in   Keewatin  greenstone.     They  all   pinch   out   quicklv  when   followed  along  the 
strike."  ^ 

Building  Slone. — The  red  and  grey  granite  and  syenite  along  portions  of 
the  railway  in  Pacaud  township  is  serviceable  for  building  purposes.  The  station 
at  Matheson,  which  was  burned  in  1916,  was  constructed  of  stone  taken  along  the 
railway  ionmediately  to  the  north  and  south  of  Mindoka  station. 

Timber  and  Agriculture. — In  general  the  trees  are  small,  and  consist  of  spruce, 
jack  pine,  poplar,  birch  and  cedar.  A  few  white  pine,  three  and  one-half  feet  in 
diameter,  to  the  southeast  of  Smith  lake,  have  escaped  an  old  fire  which  swept 
most  of  the  area.  Large  charred  stubs  of  pine  in  various  parts  of  the  area  are  relics 
of  the  same  fire.     Other  parts  have  been  recently  burned. 

Many  farms  have  been  located  on  the  scattered  clay  areas  of  Pacaud  township, 
while  the  greater  part  of  the  remaining  area  is  unsnitable  for  agriculture  by  reason 
of  rock,  sand  or  swamp. 

Power. — The  Northern  Ontario  Light  and  Power  Company's  transmission 
line,  from  Cobalt  to  Kirkland  Lake,  passes  through  the  ao-ea.  The  Miller  Inde- 
pendence mine  is  operated  by  power  furnished  from  this  line.  The  transmission 
line  from  Charlton  to  Kirkland  Lake  runs  along  the  west  boundary  of  Pacaud  and 
through  the  westerly  part  of  Boston  township.  The  Wisconsin-Skead  Company 
expects  to  get  power  from  Eaven  falls  in  McFadden  township. 

The  branches  of  the  Blanche  river,  which  flow  through  the  area,  have  several 
waterfalls  which  could  be  utilized  for  power.  One  of  these  is  on  the  northwest 
branch  in  lot  12,  concession  IV,  Pacaud.  On  August  12th,  1914,  the  discharge 
of  the  river  at  this  point  was  350  cubic  feet  per  second.  The  61-foot  falls  in  ex- 
pected to  develop  4r0i5  horsepower.  Immediately  to  the  north,  in  concession  V, 
is  a  36-foot  falls  which  could  be  utilized  to  develop  additional  240  horsepjwer. 

A  larger  possible  waterpower  is  situated  at  High  Falls  on  the  north  branch 
in  lot  11,  concession  IT,  Ma.rter  township,  where  a  total  operating  head  of  138 
feet  is  available.  The  discharge  of  the  river  on  May  6th,  1915,  was  352  cubic 
feet  per  second.  Messrs.  M.  Hotchkin  and  G.  GroA'er.  who  surveyed  the  waterpower 
at  that  time  iletennined  a  minimum  of  2.00)0  horsepower  available. 

Description  of  the  Gold  Prospects  by  Townships 

Boston  Township 
R.A.P. — The  first  discovery  of  gold  in  Boston  Creek  was  made  in  1914  in 
the  ''Kenzie"  vein,  wdiich  extends  from  claim  Xo.  L.  3665  to  claim  Xo.  L.  5163  in 
the  south  central  part  of  Boston  township.  During  that  year  some  work  was 
done  on  the  vein  by  La  Pose  Mines,  Limited.  During  1916,  the  R.A.P.  Syn- 
dicate, controlled  by  E.  ^1.  Pichardson,  W.  B.  Albright  and  J.  K.  Papassimakes, 
continued  development  on  the  Kenzie  vein  on  L.  5163.  The  inclined  shaft  was 
sunk  to  the  200-foot  level  and  drifting  done  as  follows :  On  the  100-foot  level, 
east  drift,  250  feet:  west  drift,  1T5  feet;  20a-foot  level,  east  dr:ft,  90'  feet;  west 
drift,  190  feet.  Development  has  shown  the  ore  to  occur  in  small  shoots  in  the  vein. 
The  vein  strikes  30°  north  of  east,  and  dips  65°  S.  in  massive  pillow  lava.  The  vein 
varies  from  several  inches  up  to  5  feet  in  Avidth  wnth  good  breaking  walls  on  either 
side.     The  vein  material  consists  of  quartz  of  sev'eral  generations,  silicified  rock, 

^Memoir  No.  17  E.,  Geol.  Sur.  Canada. 
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Otitlink  Map  of    Hoston-Skead    Ahea  showing  the  relative  locations  of  th::  mineral 
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reddish  calcite,  and  bree-ciatod  and  partly  rephu-cd  niassts  oi'  reddish  fehUpar- 
porphyry.  The  occurrence  of  feldspar-porphyry  in  various  parts  of  the  workings 
suggests  that  originally  the  greenstone  waa  intruded  by  a  narrow  feldspar-porphyry 
dike,  that  at  a  later  period  was  greatly  breceiated  and  impregnated  with  vein- 
forming  solutions  which  carried  the  gold  and  oth(>r  minerals.  The  gold  occurs 
with  a  very  fine-grained  greenish  quartz,  which  has  the  character  of  a  replacement 
deposit,  while  the  green  colour  is  clue  to  minute  inclusions  of  chlorite.  Iron 
pyrites  is  finely  disseminated  in  the  vein,  and  cojiper  pyrites,  molybdenite  and  galena 
occur  in  minor  quantity. 

Thin  sections  of  the  ore  show  the  gold  to  be  closely  associated  with  the 
sulphides  in  chlorite  and  calcite  seams  near  the  footwall  part  of  the  vein,  where 
there  is  a  narrow  band  of  fine-grained  greenish  quartz.  Certain  sections  of  the 
vein  run  as  high  as  $25  or  $30  in  gold  to  the  ton,  across  five  feet. 

On  the  east  side  of  claim  L.  2631,  which  lies  immediately  northeast  of  that 
on  which  the  main  shaft  is  sunk,  there  is  an  irregular  band  of  mineralized  schist 
with  quartz,  about  one  foot  wide,  which  contains  visible  gold.  The  showing  occurs 
where  the  greenstone  is  intruded  by  a  dike  of  feldspar-porphyry,  and  near  the 
contact. 

The  plant  includes  one  60-h.p.  Jenckes  locomotive-type  boiler,  and  one  5  by 
7   Jenckes  hoist.     Work  was   discontinued  by  the   syndicate  on   September  17th, 

1916,  and  the  shaft  and  hoisting  equipment  rented  to  the  Boston  Creek  Mining 
Company.  In  July,  1917,  preparations  were  under  way  to  take  over  the  shaft  and 
resume  work. 

Boston  CreeJi. — The  Boston  Creek  Mining  Company,  Limited,  did  consider- 
able development  work  on  claim  L.  3665  in  Boston  township  during  the  year  1916. 
Work  was  carried  on  through  the  E.A.P.  shaft,  which  was  rented  with  hoisting 
equipment  from  the  E.A.P.  Syndicate. 

The  drifts  on  the  100'  and  SOO'-foot  levels  of  the  E.A.r.  were  extended  !nto 
the  Boston  Creek  ground  and  a  raise  carried  to  the  surface  from  the  2Ci!l-foot 
level.  A  winze  has  been  sunk  200  feet  from  the  2U 0-foot  level,  and  stations  cut 
at  the  3C0  and  400-foot  levels.  Development  is  as  follows:  lO'O-foot  level,  325 
feet  of  drifting  and  cross-cutting:  20i0^foot  level,  3€0  feet  of  drifting  and  cross- 
cutting;  300Lfoot  level,  50  feet  of  drifting  and  cross-cutting:  400-foot  level,  3W 
feet  of  drifting  and  cross-cutting. 

The  vein  is  a  continuation  of  the  "Kenzie"  vein  from  the  E.A.P.,  and  similar 
in  appearance.  Spectacular  gold  showings  were  obtained  in  the  upper  30  feet  of 
the  shaft  and  a  few  ver>^  sanall  shoots  were  cbtahied  in  the  deeper  levels. 

In  February  and  March,  1917,  new  buildings  were  erected,  including  office, 
sleeping  camps,  dining-room  and  store-house.     Operations  were  suspended  in  July, 

1917,  to  permit  of  exploration  by  diamond-drilling.  Air  is  supplied  by  two  Chi- 
cago Pneumatic  Tool    Company  fuel-oil  compressors. 

Ivanhoe-Boston. — On  claim  ?^o.  L.  5079  is  a  quartz  vein  of  a  few  inches  to 
4  or  5  feet  in  width  which  strikes  northeast-southwest  and  dips  approximately 
65°  to  the  southeast  with  numerous  quartz  veinlets  running  nearly  at  right  angles 
on  either  sfide.  Some  cosalite  carrying  high  valuesi  in  gold  and  silver  occurs  in 
one  portion  of  the  vein.  The  wall  rocks  are  masdve  Kecwatin  diabase  and  pillow 
lava  which  are  extremely  altered   for  a  \'vw  inches  nex'   tli-  veiii-^. 
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Currie  (L.  5C'37). — In  the  nor. Invest  part  of  the  claim  are  rusty  schist  bands 
heavily  mineralized  with  iron  pyrites  and  out  by  quartz  stringers.  No  visible  gold 
could  be  seen  m  place,  but  gold  colours  can  he  panned  from  the  sulphides.  A 
grab  sample  showing  cubes  of  pyrite  gave  $2.40  in  gold  to  the  ton,  while  samples 
across  two  feet  and  three  feet  seven  inches  gave  $1.60  and  GO  cents  respectively 
in  gold  to  the  ton. 

Authier. —  Visible  gold  has  been  found  on  a  number  of  veins  on  the  Authicr 
claims,  Nos.  L.  473-i  and  L.  50i35,  which  are  situated  in  the  southeast  part  of 
Boston  township.  The  veins  are  from  a  few  inches  to  three  feet  in  width  and  occur 
in  greenstone,  iron-formation,  granite  and  porphyry.  The  deposits  strike  a  little 
north  of  east  and  dip  from  20°  to  45°  to  the  north,  although  some  veins  dip  to  the 
south.  There  are  often  cross  veins  forming  a  stockwork.  The  veins  contain  much 
disseminated  iron  pyrites  and  small  quantities  of  chalcopyrite,  .specular  hematite, 
molybdenite,  bi^muthinite,  magnetite  and  tetradymite,  but  on  the  whole  sampling 
has  shown  the  gold  content  to  be  low. 

(laid  Leaf  (L.  5T5T). — A  shaft  has  ])een  sunk  on  a  quartz  vein  together  with 
numerous  stringers  of  quartz  which  intersect  a  reddish,  medium-grained  horn- 
blende granite.  The  main  quartz  vein  strikes  N.  60°  E.,  and  dips  60"  north- 
westerly. This  vein  is  from  two  to  four  feet  wide  and  is  accomipanied  by  quartz 
stringers  over  a  width  of  ten  feet.  Fifty  feet  northeast  of  the  shaft  the  deposit 
has  been  faulted  to  the  west  with  a  horizontal  throw  of  tliirty  feet.  The  quartz 
has  a  somewhat  banded  character  and  carries  iron  pyrites,  copper  p}Tite3,  pyrrho- 
tite  and  molybdenite  in  film-like  structures.  The  property  was  not  in  operation 
at  the  time  of  visit. 

About  a  mile  west  of  the  Gold  Leaf,  on  claim  No.  L.  5165,  is  a  similar  gran- 
ite cut  by  narrow  white  quartz  veins,  some  of  which  carry  molybdenite  and  a  few 
s/pecks  of  native  gold. 

Pacaud  Township 

O'Doudld.—'ThQ  O'Donald  claim,  the  N.E'.i/i  of  the  N.i/o  of  lot  4,  in  th" 
sixth  concession  of  Pacaud  township,  has  four  nearly  parallel  E.-W.  veins,  which 
dip  from  60°  to  70"  to  the  south.  Tlie  south  vein,  wliich  is  considered  the  most 
promising,  consist  of  schist,  quartz  and  pyrite,  across  a  width  of  eight  or  ten  feet. 
A  nineteen-foot  shaft  was  sank  on  this  vein  and  later  the  vein  was  cut  under- 
neath the  shaft  at  a  vei'tical  depth  of  200  feet  by  a  diamond  drill.  Neither  the 
Crown  Reserve  nor  the  Allied  (Jold  Mines  exercised  its  option.  The  rocks  are 
Iveewatin,  diabase  and  [lillow  lava  cut  by  a])lite,  feldspar-porphyry  and  hornblende 
-mica    syenite. 

Palricia. — The  Patricia  ( BariT-l  lollinger)  consists  of  two  claims  in 
the  north  half  of  lot  3,  in  the  sixth  concession  of  Pacaud  township.  A  mining 
and  milling  plant  was  placed  on  the  property  and  the  mine  was  operated  for  a 
short  time  in  1917  and  liMH  by  the  late  C.  A.  O'Connell.  A  forest  fire  in  July, 
1919,  burned  the  mine  buildings  and  mill,  the  mine  not  being  in  operation  at  the 
time.  A  description  of  mining  and  milling  operations  is  given  on  page  104,  Part 
1,  Vol.  27,  Report  Bureau  of  !Mines.  Twelve  veins  were  found  on  the  property, 
but  underground  operations  were  chiefly  confined  to  vein  No.  7,  with  a  small 
amount  of  work  on  a  parallel  vein  to  the  north.  An  inclined  shaft  was  sunk 
215  feet  on  No.  7  vein,  that  dips  74°  S,  with  orepockets  at  the  100  and  2'00-fcot 
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levels  and  drifts  along  tlie  vein  on  these  level.-.  Two  stopes,  25  feet  and  130  feet 
in  length,  were  opened  up  on  the  100-foot  level  in  the  west  drift,  and  one  stope 
80  feet  long  on  the  20'0-foot  level.  The  stopes  were  carried  up  about  thirty  feet 
before   milling   operations   were   suspended. 

The  ore  is  banded  quartz  of  rather  tine  grain  and  carries  a  .^niall  jK'rceiitage 
of  iron  pyrites,  and  some  copper  pyrites  and  zinc  blende;  it  frequently  shows 
native  gold  in  hand  specimens.  The  quartz  varies  in  width  from  about  twelve  to 
thirty  inches.  In  the  west  drifts  on  the  two  levels,  bands  or  lenses  of  calcite  were 
encountered  with  a  narrowing  of  the  quartz.  The  values  are  contained  in  the 
quartz  vein  with  little  mineralization  of  the  enclosing  basic  rock.  The  ore  raised 
from  the  mine  was  of  good  grade,  approximately  $18  per  ton. 

Boslon-McRae. — The  Boston-McEae  Gold  Mines  comprises  four  claims  in  the 
north  half  of  lot  2,  in  the  sixth  concession  of  Pacaud  township.  The  rocks  are 
pillow  lax  a  and  associated  volcanic  Hows  with  narrow  'bands  of  iron  fonmation, 
the  general  strike  of  the  formations  being  N.W.  and  S.E.  The  volcanic  rocks  are 
partly  altered  to  carbonate.  A  number  of  mineralized  zones  have  been  found, 
generally  containing  irregular  veinlets  and  masses  of  quartz.  A  well  defined  quartz 
vein,  with  N.  and  S.  strike  and  dip  45°  E.,  occurs  in  the  northeast  part  of  the 
property.  An  inclined  shaft  was  sunk  in  1916  by  former  operators.  The  vein 
averaged  about  twelve  inches  in  width  and  visible  gold  was  observed  in  the  hanging- 
wall  at  a  number  of  points.  This  vein  is  cut  by  a  diabase  dike  to  the  south  of 
the  shaft.  Further  work  was  done  near  the  north  line  to  the  west  and  a  shaft 
started  on  a  series  of  lenticular  quartz  veins  dipping  gently  to  the  east.  The 
shaft  was  down  fifteen  feet  showing  a  series  of  quartz  veinlets  on  the  east  wall 
for  eight  feet  from  the  surface.  Native  gold  and  tellurides  with  iron  pyrites 
have  been  recognized  in  the  ore.  Some  faulting  was  observed  in  the  shaft.  The 
surface  where  the  quartz  stringers  occur  is  Mghly  oxidized,  this  condition  being 
traced  to  the  Authier  claim  on  the  north.  The  rock  below  the  surface  shows  the 
characteristic  grey  colour  of  basalt  altered  by  carbonate  with  quartz  and  sulphide. 

On  the  south  central  part  of  the  property  a  shaft  has  been  sunk  on  a  wide  schist 
zone  carrying  quartz  stringers,  iron  pyrites  and  copper  pyrites  and  some  value  in 
gold.  To  the  east  of  the  shaft  there  is  a  serpentine  dike  and  a  coarse  hornblendite. 

Allied  Property. — The  Allied  Mining  Co.  operated  the  Eenaud-Cullen  group, 
consisting  of  the  north  half  of  lot  1  in  the  sixth  concession  of  Pacaud  township,  dur- 
ing parts  of  the  years  1918  and  1919.  Much  trenching  was  done  on  the  south  central 
part  of  the  property,  where  the  basalt  carries  irregular  stringers  of  quartz  in  a 
general  N.W.-S.E.  direction.  One  trench  shows  mineralization  over  a  width  of 
sixty  feet  across  narrow  bands  of  quartz  in  the  basalt,  the  rock  being  altered  along 
the  quartz  veinlets  to  a  grey  color  and  containing  grains  of  iron  pyrites.  A 
little  copper  pyrites  and  calcite  occur  in  the  veins.  Some  low  gold  assays  were 
obtained  in  the  fractured  zone,  but  no  commercial  ore  was  found.  "Work  was  also 
done  on  the  southeast  part  of  the  property  where  the  basalt  and  other  Keewatin 
rocks  are  intruded  by  a  small  irregular  body  and  narrow  dikelets  of  granite.  A 
number  of  narrow  quartz  veins,  from  an  inch  to  a  few  inches  in  width,  were  dis- 
covered in  the  granite  or  basalt  near  the  contact,  and  some  visible  gold  with  a 
black  telluride  found  in  some  veins.  Ne<>dle-like  crystals  of  bismuthinite  were  ob- 
served in  one  quartz  veinlet.     fJold  wn^  also  found  in  irregular  vpinVt^  of  (••';Tt' 
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in  a  red  porphyry  dike  eight  feet  in  width.    A  shaft  was  sunk  100  feet  on  a  frac- 
ture along  an  E.-\V.  basic  dike,  cutting  the  Keewatin. 

Diamond  drilling  was  done  in  the  vicinity  of  the  south  line  near  the  Miller 
Independence.  Three  shafts  were  sunk  to  moderate  depths  at  an  earlier  time 
by  former  operators. 

Miller  Independence. — This  property,  which  is  one  of  two  in  the  area  which 
has  produced  some  gold,  is  situated  on  the  south  half  of  lot  1,  in  the  sixth  con- 
cession of  Pacaud  township.  Gold  was  first  discovered  on  the  lot  in  No.  1  vein 
by  Jc.seph  McDonough  in  July,  1915.  Three  years  later  W.  Adams,  then  mine 
captain,  discovered  the  "Independence  Vein,'*  whioli  contains  a  small  shoot  of  ore 
carrying  a  precious  telluride,  calaverite.  All  the  recent  work  has  been  done  in 
connection   with  this  vein. 

Tlie  geology  is  comprised  dominantly  of  alternating  flows  of  Keewatin  pillow 
lava  (meta-basalt),  altered  diabase  or  dacite,  with  which  are  associated  subordin- 
ate amounts  of  rhyolitic  schists,  agglomerate,  iron-formation  and  tuffs,  all  of  which 
have  a  N.W.-S.E.  trend.  These  rocks  are  cut  by  small  granite  stocks  and  feld- 
spar-porphyry dikes.  In  the  vicinity  of  the  veins  the  rocks  contain  abundant  cal- 
cium magnesium  and  iron  carbonates. 

The  orio-inal  No.  1  vein  has  been  traced  on  the  property  for  about  600'  feet 
in  an  east  and  west  direction  and  for  several  hundred  feet  easterly  into  Catharine 
township.  It  is  narrow,  averaging  about  a  foot  in  width,  and  has  a  low  dip  to 
the  north.,  usually  about  20°  or  less,  at  one  place  being  almost  horizontal.  The 
vein  material  is  milky  white  quartz,  and  the  mineralization  is  more  or  less  con- 
centrated toward  the  footwall  side  of  the  vein.  Tel  In  rides,  copper  pyrites,  pyrite, 
specular  iron  ore  and  galena  are  observed  in  the  quartz.  Native  gold  occurs  fre- 
quently with  tli(>  telluride  in  a  net-like  arrangement  in  the  quartz  along  the  foot- 
wall.  A  liisniutli  Iclhiride,  brilliant  grey  in  color,  and  containing  some  selenium, 
occurs  ahundiuitly  with  the  gold.  A  darker-coloured  telluride  (petzite?)  is  also 
present  in  smaller  amounts.  The  vein  has  been  prospected  by  means  of  a  number 
of  trenches,  pits  and  shafts  from  which  some  high-grade  ore  was  bagged  and  a 
small  production  recorded.  Along  parts  of  both  walls  of  the  vein  there  is  a  narrow 
dike  of  grey  feldspar-porphyry.  The  porphyry  contains  much  calcite  and  other 
carbonates,  as  well  as  disseminated  iron  pyrites  and  is  cut  by  veinlets  of  q\iartz. 

The  Independence  vein,  containing  the  small  shoot  of  exceptionally  high-grade 
ore,  strikes  No.  22**  E.,  and  dips  55"  southea.'^tcrly.  The  rich  ore  was  found  be- 
tween the  depths  30  feet  and  IfiO  feet  in  the  inclined  shaft,  but  could  not  l)e 
traced  for  any  great  di&tance  on  the  lOOi-foot  level.  The  hanging  wall  of  the  shaft 
is  a  stronir  fault  plane.  Below  this  is  a  second  fault  plane  nearly  ])arall('l  to  the 
upper  one,  the  planes  varying  from  a  foot  to  three  feet  apart.  Below  the  lower 
fault  plane  is  a  series  of  irregular  quartz  veinlets  from  a  fraction  of  an  inch  to 
one  inch  in  width  and  roughly  parallel  to  the  fault  plane.  A  few  veins  are  ter- 
minated sharply  at  the  fault  plane,  indicating  that  some  of  the  faulting  is  later 
than  the  mineralization.  About  ten  feet  above  the  lOiOi-foot  level  the  veinlets  occur 
over  a  width  of  four  feet.  These  veinlets  can  be  followed  down  to  160  feet  in 
the  shaft  below  which  the  rock  is  less  altered.  Where  the  veinlets  occur,  the  dark 
basalt  has  been  altered  for  a  few  inches  to  a  light  grey  rock  carrying  abundant 
iron  pyrites.  The  quartz  carries  in  places  iron  pyrites  and  copper  pyrites  to- 
gether with  gold  telluride.  calaverite.  The  telluride  occurs  chiefly  in  minute 
veinlets  and  small  masses  in  and  with  the  copper  pyrites  and  is  sometimes  accom- 
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panied  by  native  sold.     Faulted  sections  of  fiat-lying  quartz  veins  were  observed 
between  the  main 'fault  planes  about  fifty  feet  below  the  lO'O-foot  level. 

Shaft  Xo.  A  has  been  sunk  vertically  to  a  depth  of  500  feet  and  extensive 
exploration  carried  on  at  this  level.  The  strong  faults  on  which  the  inclined  shaft 
"D^'  was  sunk  to  the  i2O0^foot  level  were  encountered  in  the  cross-cut  on  the  yOO- 
foot  level,  190  feet  north  of  "A"  shaft;  drifting  along  these  faults  did  not^  reveal 
any  ore  of  similar  character  to  the  rich  telluride  ore  which  was  found  in  "D"  shaft. 
Seven  diamond-drill  holes  were  made  from  the  oOO-foot  level.  The  mine  is  run  l)y 
electricity  supplied  by  the  Northern  Ontario  Light  and  Power  Company.  W.  S. 
Simpson  is  manager  of  the  mine. 

McElroy  Township 

Peerless.— The  Peerless  property  comprises  a  group  of  claims  formerly  the 
Mondoux,  located  in  the  west  part  of  McElroy  township.  The  rocks  are  prin- 
cipally of  Keewatin  age  and  are  intruded  by  small  masses  and  dikes  of  granite. 
Work  has  been  largely  confined  to  claim  5266,  where  a  strong  quartz  vein  crosses 
the  claim  in  a  N.K-S.W.  direction.  The  vein  would  average  about  six  inches  in 
width,  but  is  lenticular  in  structure.  At  a  point  where  the  vein  intersects  a  N.W.- 
S.E.  granite  dike,  a  shaft  has  been  sunk  to  a  depth  of  250  feet.  The  dike  dips 
steeply  to  the  west  anl  below  the  T  5-foot  level  is  to  the  west  of  the  shaft.  Explora- 
tion has  showTi  a  small  lens  of  ore  in  the  vein  lying  to  the  west  of  the  granite 
dike.  This  ore  was  opened  up  by  a  stope  from  the  75-foot  level  to  the  5'0-foot 
level,  and  a  few  tons  of  ore  taken  from  the  workings.  Exploration  at  125  and 
250-foot  levels  did  not  reveal  ore  of  a  similar  character.  The  ore  is  of  a  peculiar 
type,  being  brecciated  and  containing  fragments  of  greenstone  and  much  calcite 
with  the  quartz.  The  ore  minerals  are  native  gold,  native  bismuth,  copper  pyrites, 
iron  pyrites,  galena,  zinc  blende,  pyrrhotite.  and  a  rare  mineral  containing  lead, 
bismuth  and  sulphnr,  which  Avas  determined  at  the  Department  of  Mineralogy, 
Toronto  University,  to  be  cosalite.^ 

Charesf. — The  Charest  claim,  L.  5305,  is  situated  in  the  south-west  quarter  of 
McElroy  toA\Tiship.  As  shown  on  the  map  the  claim  is  on  a  small  stock  of 
massive,  coarse-grained,  fiesh-coloured  hornblende  and  biotite  granite.  A  quartz 
vein,  averaging  about  one  inch  in  width  and  three  hundred  feet  long,  strikes  30° 
north  of  west  across  the  granite.  Considerable  fine  gold,  ppite,  chalcopyrite, 
and  a  grey  telluride  were  noticed  in  different  parts  of  the  vein.  Other  veins  on  the 
property  contain  molybdenite  and  specular  hematrite.  Some  of  the  veins  contain 
coarse  feldspar  and  are  pegmatitic  in  character,  while  many  of  the  narrow  veins 
represent  the  filling  of  joint  cracks.  The  occurrence  of  gold  in  the  pegmatitic  vein 
strongly  points  to  the  formation  of  the  gold-bearing  quartz  veins  following  the 
pegmatitic  veins  and  representing  part  of  the  granite  intrusdon. 

il/ars/t.— Near  the  centre  of  claim  No.  4410,  McElroy  township  is  an  iron  for- 
mation band  striking  N.W.-S.E.  on  which  a  shaft  has  been  sunk  to  a  depth  of 
eighty  feet.  ]\ruch  gossan  occurs  on  the  surface,  below  which  are  interbandcd  pyrite 
and  sugary  quartz  over  a  width  of  fifty  feet.  Across  a  width  of  six  feet  the  pyrite 
is  fairly  massive.    About  100  cubic  feet  of  massive  iron  pyrites  are  on  the  dump. 

'  Cosalite  from  Ontario  by  T.  L.  Walker,  University  of  Toronto  Studies.  Gsolog'cal 
Series    No.   12,   1921. 
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Irish. — On  the  central  part  of  claim  L.  2581  a  4-tO-foot  tunnel  has  been  driven 
on  a  white  calcite  vein  which  varic;  fiom  4  to  8  feet  in  width.  The  vein  strikes 
N.E.-S.AV.  and  dips  75°  to  the  south  east.  A  winze  has  been  sunk  at  a  point 
near  the  centre  of  the  tunnel. 

Near  the  northern  part  of  the  same  claim  a  35-focKt  tunnel  has  also  been  made 
on  a  quartz  vein  about  one  foot  -wide  and  containing  iron  pyrites. 

Catharine  Township 

Ten  chains  east  of  the  northwest  corner  of  lot  9,  con.  VI,  Catharine,  there  is  a 
quartz  vein  in  volcanic  fra<rmental  rocks.  The  vein  strikes  X.  75°  E.  and  dips 
80°  S,  showing  in  places  8  inches  in  width  together  with  lenses  of  calcite  a  foot 
in  width.  The  quartz  carries  copper  pyrites  and  has  been  traced  by  trenching  50 
feet.  The  same  vein  has  l)eon  located  four  chains  to  the  north-east  in  McElrov  town- 
ship where  some  trenching  has  also  been  done. 

Campbell. — The  Campbell  property  consists  of  two  claims  in  the  north  part 
of  lot  12  in  the  sixth  concession  of  Catharine  township.  A  well  defined  narrow 
fracture  has  been  traced  by  means  of  trenches  from  near  the  northwest  corner 
of  the  property  in  a  southeasterly  direction  across  the  claims.  Along  the  strike 
several  pits  have  been  sunk,  revealinii'  narrow,  s-ometimes  parallel  veins  of  quartz, 
averaging  one  or  two  inches  in  width,  with  the  basalt  along  the  veins  showing  alter- 
ation with  iron  pyrites  a  few  inches  from  the  wall.  A  small  amount  of  copper 
piyrites  occurs  in  the  veins.  Native  ,u-old  was  found  in  several  pits  by  D.  Campl)oll 
while  samples  over  a  width  of  four  inches,  taken  by  the  writers,  showed  values  in 
gold.     The  strike  of  the  fracture  is  roughly  that  of  the  volcanic  flows  of  the  area. 

Cotter. — The  property  consists  of  the  two  south  claims  in  the  north  half  of  lot 
12,  in  the  six'th  concession  of  Catharine.  Trenching  has  been  done  on  several  quartz 
veins  in  the  west  part  of  the  westerly  claim  and  some  diamond  drilling  has  been 
done  from  the  south  boundary.  The  northerly  vein,  9  chains  north  of  the  south 
boundary  has  been  trenched  for  11  chains.  It  strikes  east  and  west,  dips  60°  N. 
and  varies  from  2  inches  to  2  feet  in  width.  The  quartz  is  narrow,  'but  the  wall 
rock  is  alterc'd  to  carhonate  and  contains  iron  pyrites  a.nd  stringers  of  (piart/..  A 
similar  but  wider  vein  occurs  in  th"  soullnvest  ])art  of  tli  >  claim,  the  (piartz  v  irv- 
ing  in  width  from  2  inches  to  one  foot,  while  the  wall  rock  is  altered  over  a  width 
of  'A  feet.     No  undci'ii'round  work  lias  l)Oon  done  on  tliese  veins. 

Connell-McDonniigh  (S.  i/o,  lot  12,  Concession  YI,  Catharine  township). — 
The  nearly  flat  vein  on  the  IMiller-Independence  extends  easterly  to  the  Connell- 
McDonough  where  there  has  been  considerable  trenching  along  the  strike  of  the 
vein.     Native  gold  can  be  observed  at  several  places  along  the  footwall  of  the  vein. 

Kennedy-Boston. — The  Kennedy-Boston  Gold  Mines  includes  the  south  half 
of  lot  11,  con.  VI,  Catharine  townsliip.  The  rocks  are  pillow  and  coarse-grained 
basic  lavas  together  with  narrow  bands  of  felsitic  and  porphyritic  acid  rocks  with  a 
general  N.W.-S.E.  strike.  A  fracture  has  been  traced  1,200  feet  on  the  surface 
from  near  tiic  northwest  corner  to  the  southeast.  It  is  along  the  contact  of  a  basic 
lava,  with  a  light-coloured  felsitic  or  porphyritic  rock  which  lies  to  the  southwest. 
A  shaft,  60-0  feet  from  the  west  line,  has  been  sunk  on  the  fracture,  the  northeast 
wall  of  the  shaft  being  on  the  contact  which  is  nearly  vertical.  The  mineralization 
occurs  chiefly  near  the  contact.     At  a  depth  of  50  feet  in  the  shaft  (Sept.,  1919), 


1921  Boston=Skead  Gold  Area  19 

there  is  reddish  greyish  silicified  vein  material  carrying  pyrite  and  copper  pyrites 
in  fine  grains  with  occasional  showings  of  finely  disseminated  gold.  Two  faults, 
SYz  feet  apart,  were  observed  in  the  shaft  to  the  south  of  the  silicified  zone,  together 
with  a  narrow  vein  of  reddish  quartz  carrying  pyrites.  The  shaft  was  later  sunk 
to  the  loO^foot  level  and  130'  feet  of  drifting  was  done  northwest  and  80  feet  south- 
east of  the  shaft.  A  strong  fault  was  encountered  80  feet  west  of  the  shaft  that 
displaced  the  vein  to  the  south. 

Catharine  Gold. — This  property,  whieli  is  controlled  by  Geo.  and  J. 
Touffh,  is  situated  in  the  north  half  of  lot  10,  concession  IV,  Catharine  township. 
On  the  north  boundar}-  a  12-foot  pit  is  sunk  on  an  altered  grey  feldspar-porphyry 
dike  about  13  feet  wide  and  striking  N.E.-S.W.  The  porphyry  contains  a  network 
of  quartz  stringers  some  of  which  carry  quite  coarse  gold  showings.  Iron  pyrites 
and  tourmaline  occur  in  the  narrow  quartz  stringers.  The  Keewatin  pillow  lavas 
adjoining  the  porphyry  are  impregnated  with  carbonate. 

Burnand-Gzotvski. — The  porphyry  dike  and  probably  the  gold-bearing  quartz 
veinlets  which  the  Catharine  G-old  is  wor'king  extend  to  the  adjoining  property,  the 
Burnand-Ozowski.  which  comprises  the  south  half  of  lot  10  in  the  fifth  conco-sion 
of  Catharine  township. 

Ostrum  (X.W.  1/+.  ^-  %,  lot  8,  concession  III,  Catharine  township). — Gold 
to  the  value  of  $1  and  $2  per  ton  can  be  obtained  on  assay  from  quartz  veins 
carrying  pyrites  and  calcite  in  a  light-coloured  greenstone  cut  by  a  narrow  quartz- 
porphyry  dike. 

Daley. — The  claim  comprises  the  S.W  Vi  S.  '^/■^,  lot  6,  concession  IV,  Cathar- 
ine township.  Work  has  been  done  on  a  mdneralized  zone  250'  feet  southeasterly 
from  N"o.  4  post.  The  rock  is  rusty  weathering  carbonate  cut  by  numerous  reticu- 
lated quartz  stringers.  The  general  strike  is  N.  40°  W.  and  dip  80°  IST.E.  A  pit 
has  been  .sunk  to  a  depth  of  12  feet  and  a  long  cut  made  in  the  mineralized  de- 
posit.   Iron  pyrites  occurs  abundantly  together  with  some  specularite  in  the  deposit. 

Walsh-Taylor  (X.E.  %,  S.  1/2,  lot  5,  concession  III,  'Catharine  township). — 
An  inclined  shaft  has  been  sunk  to  a  depth  of  30  feet  on  rusty  carbonate  containing 
quartz  veins.  The  deposit,  which  contains  considerable  iron  pyrites  and  brown  and 
green  iron  carbonates,  strikes  30i°  south  of  east  and  dips  about  45°  to  the  northeast. 
A  sample  of  selected  material  from  the  dump  yielded  $4.80  in  gold  per  ton.  Dur- 
ing 1921,  a  rich  showing  of  gold  was  reported  to  have  been  made  on  the  southern 
part  of  the  claim. 

Roger-Barnelt. — W.  G.  Uoger  and  F.  Barnett  are  prospecting  a  group  of 
claims  cr;nsi sting  of  the  N.  1/2  lot  5  and  the  west  part  of  the  N.  1/2  lot  4  in  the 
second  concession  of  Catharine  township.  The  country  rock  is  basalt  and  diabase 
with  a  few  narrow  feldspar-porphyry  dikes.  The  basalt  shows  pillow  structure  and, 
at  times,  is  spherulitic.  In  places  the  basalt  and  diabase  have  been  replaced  by 
carbonate,  a  grey  rock  which  is  rusty  weathering  on  the  surface.  Through  the 
altered  rock  there  are  a  number  of  quartz  veins  on  most  of  which  work  has  been 
done. 
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The  main  workings  are  in  the  westerly  part  of  the  property  on  lot  5,  where  a 
mineralized  zone  has  been  trenched  in  a  direction  of  N.  25°  E.  for  500  feet.  In 
this  zone,  which  averages  10  feet  in  width  there  are  numerous  stringers  of  quartz 
from  half  an  inch  to  a  foot  in  width  running  diagonally  in  a  direction  IST.  18°  W. 
across  the  altered  basalt,  now  rusty  carbonate.  The  cross  stringers  of  quartz  in 
many  places  show  visible  gold,  while  iron  pyrites  are  present  in  the  quartz  and 
altered  rock  near  the  veins.  The  veinlets  are  not  sufficiently  close  together  in  most 
of  the  deposit  to  be  mined  in  one  large  mass.    In  one  part  of  the  deposit  there  are 


Irregular  striiigerb  ul'  ciuaru  in  rusty  weatherinig 
altered  "basalt,  Roger-Barnett  cliim,  Catharine 
township. 

irregular  quartz  veins  wliich  arc  routi-hly  ])arallel  with  the  general  strike,  and  from 
these  there  are  narrow  quartz  veinlets  running  toward  the  walls.  Some  coarse  gold 
was  observed  in  the  quartz  veinlets.  Several  pits  and  cross-<;uts  have  been  made 
on  the  deposit  which  generally  resembles  a  stocJcwork. 

A  strong  (|uartz  vein  from  '■]  to  10  feet  wide  strikes  X.K.  and  S.W.  across  tb'^ 
line  between  4  and  5.  It  occurs  in  the  spherulitic  lava  and,  as  far  as  explained, 
has  shown  only  low  gold  content. 

In  the  vicinity  of  this  vein  some  spherulitic  lava  contains  stringers  of  quartz, 
whiie  the  kiva  amtains  !^1>otis  of  iron  ])yi-itcs.  A  sani])lv  of  the  mineralized  lava 
sliowed  some  gold  on  assav. 
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Ilounslc.w. — On  the  Hoiinslow  location,  S.  I/25  lot  4,  concession  I,  Catharine 
township,  is  a  deposit  quite  similar  in  appearance  to  the  Koger-Baniett.  Coarse 
gold  occurs  in  four  quartz  stringers.  Between  each  two  stringers  is  about  a  foot 
of  basalt  altering  to  a  grey  rusty  weathering  carbonate.  The  veins  strike  north 
and  and  south  and  dip  60°  E.  About  20  feet  east  is  a  parallel  vein  system  in 
which  is  a  quartz  vein  lUO  feet  long  and  6  inches  in  widtli. 

Skead  Township 

Skead  Gold. — Since  the  spring  of  1920,  the  Skead  (iold  Klines.  Limited 
has  had  about  20  men,  under  the  direction  of  M.  L.  Bouzan,  prospecting  55 
mining  claims  in  various  parts  of  Skead  to\nis1iip.  Encouraging  results  are  be- 
ing obtained  to  the  wesit  of  St.  Anthony  lake  on  claims  L.S.  29  and  L.S.  30  in 
lot  20  of  the  second  concession.  On  L.S  29  three  shafts  have  heen  sunk  to  depths 
of  50,  14  and  50!  feet  on  three  parallel  quartz  veins  which  strike  N.  10°  E.  and 
tUp  60"  to  85"  easterly.  The  veins  occur  in  a  light  grey-coloured  andesiti^i  rock 
which  is  intruded  by  an  occasional  dike  of  feldspar-porphyry.  Some  visible  gold 
was  found  in  the   central   vein   near  the   surface  while   sinking  the   shaft.     The 


Narrow  quartz  vein  with  stringers  of  quartz  in  hanging-wall,  Skead  Gold  property. 

quartz  contains  much  iron  pyrites  and,  in  places,  thin  seams  of  molybdenite. 
Some  selected  material  fiom  the  dump  at  the  central  vein  gave  on  assay  $4.00 
in  gold  per  ton. 

In  1921,  a  number  of  narrow  veins,  quite  unlike  those  just  described,  were 
discovered  on  claim  L.S.  30  which  corners  on  L.S.  29  to  the  north-west  and.  ex- 
tending easterly  on  claim  L79?0.  These  veins,  which  are  roughly  parallel  in  an 
east-west  direction,  vary  from  one  inch  to  twelve  inches  in  width  and  have  been 
traced  600  feet  or  more.  They  carry  iron  pyrites,  copper  pyrites  and  specnlarite 
with  little  or  no  quartz.  From  these  narrow  veins  high  assays  have  been  obtained 
varying  from  $9.00  to  $75.€0  in  gold  per  ton.  The  veins,  however,  are  not 
closely  spaced,  eight  having  been  found  in  a  width  of  250  feet  at  the  time  of  in- 
spection in  Octdber,  1921.     The  andesite  ami  porphyry  adjacent  to  these  narrow 
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sulphide  seams  liave  heeii  fractured  in  places  over  a  "svidth  of  8  or  10  inches  and  the 
cracks  filled  Avith  specularite  and  sulphides.    Additional  work  may  reveal  wider  veins. 

A  number  of  pits  have  been  sunk  on  the  veins  and  a  few  tons  of  iron  and  cop- 
per p}Tite  and  specular  hematite  obtained  which  were  shipped  to  the  provincially 
owned  Timi.-kaming  Testing  Laboratorj-  at  Cohalt  for  experimental  work.  It  wag 
found  that  oil  flotation  would  successfully  concentrate  the  copper  after  which  the 
gold  could  be  recovered  by  cyanidation.  The  higher  values  appear  to  come  from 
those  specimens  whidli  contain  consideralile  pyrite.  The  company  is  installing  a 
plant,  consistin,g  of  boiler,  hoist  and  44drill  compresscxr,  and  intends  sinking  a 
shaft  and  exploring  the  veins  at  Vlepth. 

On  the  west  side  of  L.S.  30  a  number  of  pits  have  been  sunk  on  a  quartz 
vein  with  strike  N.E.  and  S.W.  The  quartz  is  banded  and  contains  iron  p^Tites, 
molybdeniite,  and  shoAvs  vsome  gold  on  a^isay. 

The  company  has  also  done  exploration  work  on  several  claims  east  of  St. 
Anthony  lake.  On  claim  313  an  open  cut  was  made  on  light-coloured  felsite 
carrying  {regular  stringers  of  quartz  with  calcite  and  a  little  iron  pyrites.  On 
claim  6722,  a  pit  was  sunk  on  stringers  of  quartz  carrnng  calcite,  epidote,  red 
feldspar  and  iron  pyrites.  The  irregular  quartz  stringers  have  a  general  strike 
of  north  and  south  and  occur  in  diabase. 

Telluride  Syndicate. — This  syndicate  has  several  claims  in  the  south-west 
part  of  Skead  township.  On  claim  8846,  in  lot  2,  concession  III,  a  vein  with 
chakopyri'te,  dron  pyrites  and  .specular  hematite,  similar  to  the  veins  on  the 
Skead-Gold,  has  been  uncovered  for  a  length  of  200  feet.  The  vein  strikes 
N.  60°  E..  and  is  from  one  to  three  inches  in  width  and  shows  the  presence  of 
considerable  gold  on  analysis. 

Nigger  (M.R.3.). — Tilrs  SO  acre  claim  wis  surveyed  Drior  to  the  subdivision 
of  the  township  of  Skead  in  1908.  The  rocks  are  larcfely  Keewatin  dacite  and 
andesite.  A  few  pits  have  been  sunk  on  narrow  N.E.-S.W.  bands  of  iron  pyrites 
containing  a  little  copper  pyrites  and  specular  hematite.  One  such  sample  gave 
on  assay:  silver,  none;  nickel,  none;  platinum,  none;  and  gold,  $15.60  per  ton. 

Flanagan. — P.  Flanagan  has  done  some  devehvpnient  work  on  several  claims 
in  the  south  part  of  lot  7,  concession  III,  Skead  township,  to  the  east  of  St  An- 
thony lake;  the  principal  claims  are  4927  and  6593.  A  quartz  vein  having  an 
east-west  strike  has  been  found  in  a  white  weathering  coarse-grained  quart^- 
diorite  porphyry.  .\  shallow  pil  on  claim  1927  exposes  a  quartz  vein  13  inches  A\ndo 
and  dipping  80°  iS.  The  quartz  is  somewhat  banded  and  carries  fine-grained 
iron  pyrites.  A  picked  sample  showed  $3.20  gold  jier  ton.  The  vein,  faulted  75 
feet  to  the  south,  has  been  followed  easterly  to  claim  6593.  At  one  point  it  is 
four  feet  in  width.  At  the  extreme  easterly  exposure  of  the  vein  it  is  3  inches 
%vide  and  carries  iron  pyrites,  copper  pyrites,  a  little  galena  and  a  telluride. 
The  vein  and  quartz-d'iorite-porphyry  are  concealed  for  several  chains  by  a  bed  of 
conglomerate  of  the  Cobalt  series,  10  feet  in  tliickness.  The  conglomerate  was 
deposited  on  the  eroded  surface  of  the  older  rock  which  carried  the  vein. 

Work  has  been  done  by  Mr.  Flanagan  on  claim  7675  in  lot  4,  concession  IT. 
Skead  township,  to  the  west  of  St.  Anthony  lake.  A  pit  was  sunk  on  a  quartz 
vein  carrj'ing  abimdant  iron  pyrites  which  occurs  along  or  near  the  contact  of 
a  quitirtz-porpliyry   and    light-coloured    felsitic    n  v\i. 
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On  the  road  west  of  St.  Anthony  lake,  on  claim  8937,  in  lot  4,  oonces-ion  TI. 
the  Flanagan  Bros,  have  uncovered  a  quartz  vein  for  a  length  of  150  or  more  feet 
in  Keewatin  felsite.  The  vein  strikes  20°  west  of  north,  dips  60°  west  and  varies 
in  width  from  2  to  4  feet.  Grold  can  he  obtained  on  panning.  One  channel 
sample  across  3  feet  yielded  on  assay  60  cents  in  gold  per  ton.  The  quartz  is 
much  fractured  and  contains  iron  and  copper  pyrites. 

On  the  Smith-Flanairan  claims,  L.S.  364  and  365,  in  lot  6,  concessions  I 
and  IT,  Skead  township,  is  a  quartz  vean  from  one  foot  to  6  inches  in  width  and 
carrying  much  chalcopyrite.  The  vein  occurs  in  Keewatin  felsite  and  an  intru- 
pive  feldspar -porphyry.     One  sample,  on  analysis,  yielded  $5.20  gold  per  ton. 

On  claim  7861,  immediately  south  of  C.E.  4,  in  lot  5,  concession  VI,  Skead 
township,  small  amounts  of  gold  were  reported  to  have  been  obtained  on  analysis 
from  a  stockwork  of  quartz  in  a  red  porphyritic  hornblende  syenite.  Small  amounts 
of  pyrite,  clialcopyrite,  galena  and  green  talc  were  observed. 

Fidelity. — The  Fidelity  property  is  situated  directly  northeast  of  St.  Anthony 
lake  in  concession  IV  and  V.  The  north  part  consists  of  basic  lavas  and  serpen- 
tine with  narrow  i^ands  of  iron  formation  and  dikes  of  lamprophyre  and  porphyry. 

On  claim  238  a  shaft  has  been  sunk  to  a  depth  of  28  feet  on  a  band  of  black 
cJhert  carr^dng  some  stringers  of  quartz  with  iron  pyrites  and  copper  pyrites.  Some 
visible  g-oH  wag  obtained  in  sinking  the  shaft.  Just  north  of  the  shaft  the  chert 
band,  which  strikes  N.  10°  W.,  is  two  feet  wide.  Cutting  the  l)asic  lava-  and  run- 
ning into  the  shaft  are  two  lamprophyre  dikes  6  inches  and  one  foot  in  width. 

Exploratory  work,  consisting  of  stripping  and  shallow  pits,  has  been  done  on 
several  bands  of  iron  fonriation,  which  consist  of  contorted  layers  of  silica  and 
magnetite  with  some  hematite.  These  bands  are  cut  by  irregular  cross  vein- 
lets  of  quartz  in  which  there  is  iron  p}Tites  while  massive  iron  pyrites  occurs 
in  the  iron  formation.  One  band,  with  strike  N.  15°  W.,  from  8  to  20  feet  wide 
crosses;  the  concession  line  on  claims  LS.11  and  6590.  Assays  have  shown  the 
presence  of  low  gold  values  from  several  pits.  In  one  pit  on  claim  463  a  lenticular 
mass  of  iron  pyrites  in  the  iron  formation  has  a  width  of  one  foot. 

On  claim  L.^S.  11  there  i!s  also  a  mass  of  light-coloured  volcanic  rock  that  is 
intersected  by  quartz  veinlets.  The  rock  and  veinlets  carry  a  little  iron  pyrites 
from  which  assays  of  two  or  three  dollars  have  been  obtained.  Throe  shallow  pits 
have  been  made  on  this  mineralized  rock. 

Barn/  Webster. — The  "Webster  property  is  situated  in  the  soutli  half  of 
lot  7,  concession  V,  Skead  township.  No  work  was  being  done  at  the  tim;e  of  the  visit, 
but  some  work  was  found  on  a  narrow  band  of  chert  with  strike  N.  60°  ^y.  in  the 
basalt.  The  chert  in  places  carries  streaks  of  iron  pyrite-s  and  pyrrhotite  on  which 
a  shallow  ])it  was  sunk.  A  sample  of  the  niinoralizod  chert  showed  no  gold  and  a 
trace  of  nickel.  The  owners  report  that  on  another  part  of  the  property  some  gold- 
bearing  material  was  found. 

Zeiuih. — The  Zenith  Gold  property  is  situated  in  the  northwest  corner  of 
Skead  to^mship  on  claim  62-08.  A  shaft  was  sunk  to  a  depth  of  20  feet  on  a 
quartz  vein,  varying  from  3  inches  to  a  foot  in  widtli,  which  strikes  east  and  west. 
The  vein  occurs  in  green  schist  near  the  contact  with  a  narrow  band  of  porphyry. 
A.  Johnson,  in  charge,  stated  that  a  little  visible  gold  was  obtained'  in  the  shaft. 
A  pit  was  sunk  on  a  series  of  porphyry  and  lamprophyre  dikes  striking;-  N.  (56°  W. 
on  claim  7115.  Two  porpihyry  dikes,  2  feet  and  3  feet  wide,  are  well  mineralized 
with  iron  pyrites,  but  a  sample  from  there  showed  no  gold. 
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CooA-.— The  Cook  claims,  Nos.  3943,  4041,  6743  and  6741,  are  situated 
along  the  boundary  'between  the  townships  of  Hearst  and  Skead.  The  rocks  con- 
sist of  bands  of  rusty  weathered  carbonate,  green  schist  and  sediments  intruded 
by  ])orpliyry  of  which  tlie  general  strike  is  X.  35^  W.  Most  work  has  l>een  done 
in  Hearst  township  near  the  boundaiy  line  on  claim  3943.  Here  the  whit'^ 
\veathering  porphyry  and  the  rusty  carbonate  are  traversed  by  numerous  stringers 
uf  (|uartz  striking  N.  38°  E.  and  var\-ing  from  an  inch  to  a  foot  in  width.  The 
cross  stringers  are  in  places  connected  by  other  stringers,  affording  a  stockwork 
structure.  The  quartz  carries  in  places  iron  and  copper  pyrites  and  the  carbonate 
carries  some  pyrite  near  the  quartz  veinlets.  One  pit  has  been  sunk  eight  feet 
in  carbonate.  A  sample  froon  the  pit,  across  a  number  of  stringers  of  quartz  and 
carbonate  over  a  width  of  4^/)  feet,  was  found  to  cany  $6.80  in  gold  per  ton. 
A  selected  sample  of  quartz  with  sulyjliides  from  one  vein  4  inches  wide  showed 
$14.80  in  gold  per  ton.  Several  shallow  pits  have  been  made  along  the  strike  of 
the  carbonate  and  porphyry  for  a  distance  of  100  feet. 

Lincoln-Nipissing  (C.E.  3. — C.E.  4  ) — The  de])osits  are  stockworks,  namely: 
ferruginous  dolomite  and  porphyry  containing  considerable  pyrite  and  irregularly 
cut  by  quartz  veinlets.  ''Some  work  has  been  done  on  claim  C.E. 3,  consisting  of 
a  few  cuts,  and  a  shaft,  the  depth  of  which  was  not  ascertained  owing  to  the 
water  wbich  it  cont  liiied  wlien  visited"  in  1901)  by  M.  E.  Wilson.^  No  additional 
work  has  been  done  since  1909. 

Munlcii-O'Reilbi. — A  si)erular  visil)le  gold  showing  was  made  in  the  autumn  .of 
1919  by  Walter  Manley  on  the  Manley-O'Reilly  claim  L.S.  158,  lot  6,  concession  VI, 
Skead  township.  Considerabh'  gold  in  \ci'y  lliu'  particles  occurs  on. 
a  slickensided  contact  between  quartz-porphyrs'  and  a  narrow  band  of  greenish 
ca"bonate  carrying  numerous  culx's  of  iron  pyrites  and  some  serpentine  and  quartz 
particles.  Some  gold  also  occurs  in  seams  in  the  green  carhonato  distant  a  few 
inches  from  the  gold-bearing  contact.  Two  simiilar  carbonate  bands,  6  inches  in 
width,  lie  a  few  feet  northeast  of  the  gold-bearing  carbonate.  The  12-foot  quartz- 
feldspar-porphyry  dike  and  ferruginous  dolomite  adjoining  the  gold  showing  are 
intersected  by  numerous  quartz  veinlets  which  carry  some  iron  pyrit-es  and  a  little 
galena.  A  .similar  assemblage  of  porphyr}%  quartz  and  green  carbonate  bands 
occur  along  the  same  strike  across  a  clay  flat  200  yards  to  the  southeast.  A 
diamond-drilling  programm<'  is  outlined  for  1922. 

]\faiiiii. — In  the  sonthwesl  corner  of  the  Maitin  (laini,  Xo.  6263  on  lot  9, 
concession  VI,  Skead  townshi]),  is  a  cvlindrical  mass  of  por]ihyry  about  100  feet 
in  diameter  and  apparently  surrounded  ])y  Keewatin  pillow  lava.  The  porphyry 
contains  a  network  of  quartz  veiidets  and  lenses  of  (piartz  up  to  several  feet 
in  width  carrying  much  pyrite  and  some  galena.  Visible  gold  was  reported  to 
have  been  found.  A  chi])ped  sample  across  20  feet  yielded  40  cents  in  gold  to 
the  ton.     The  work  comprised  a  shaft  and  somci  o])en  c\)t.s. 

Crawford-Skcad. — The  Crawford-Skead  property  consists  of  two  claims  in 
the  north  parts  of  lots  9  and  10,  concession  V.  Skead.  A  shaft  has  been  sunk 
to  a  depth  of  22  feet  on  the  contact  of  red  ])or|)liyry  and  lamprophyre.  Along 
the  contact  there  is  a  silieified  zone  which  carries  abundant  fnie-grained  iron 
pyrites  for  a  width  of  26  inches  at  the  east  end  of  the  shaft.  Some  molybdenite 
occurs  along  slickensided  fractures  in  the  quartz.  The  porphyry  near  the  con- 
tact also  carries  abundant  iron   ])yrites.     A  sample   26   inches  wide   of  silieified 

'  Geol.  Sur.  Canada,  Memoir  17  E.,  p.  55. 
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material,   with   pyrite   lying  between   porphyry   and   laniprophyre,   gave   40   cents 
in  gold  per  ton.    The  general  country  rock  is  an  altered  sediment. 

Wisronsin-.''^kead  (Claims  Xos.  43o2,  V.ioi,  1354,  and  4406  on  lot  10,  concessions 
V.  and  VI.,  Skead  t<wn;iliip). — Crossing  these  claims  in  a  northwest- 
southeast  direction  is  a  massive  pink  bidtite  granite,  porphyritic  in  places  and 
about  400  feet  in  width  with  Keewatin  greenstone  and  Timiskaniian  sediments 
on  the  sides.  Crossing  the  granite  dike  at  right  angles  to  its  longer  dimension 
on  claim  4353,  where  practically  all  development  work  has  been  done,  are  numerous 
parallel  quartz  veins  which  all  dip  about  40°  south.  These  veins  are  usually  an 
inch  or  so  in  width,  although  veins  Xos.  6  and  11  are  approximately  3  and  6  feet 
wide  respectively,  and  contain  some  visible  gold  and  a  telluride.     No  vein  was 
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Sketch  showing  the  geology  in  the  vicinity  of  the  Manley-O'Reilly  gold  dLscovery. 
seen  extending  from  the  granite  into  the  adjoining  wall  rocks.  A  shaft  has  been 
sunk  vertically  in  the  granite  to  a  depth  of  112  feet  exposing  numerous  quartz  vein- 
lets  di])pinir  hIm  ut  10°  s(  utli.  On  the  llO-foot  level  about  1,()00  feet  of  lateral 
work  has  been  done.  Xo.  6  vein  occurs  along  a  fault  which  contains  quartz, 
calcite,  pink  barite,  pyrite,  molybdenite,  gold  and  a  telluride.  The  No.  11  vein 
had  not  been  reached  in  the  cross-cut  when  the  workings  Avere  examined  in  March, 
1920.  In  May,  1921,  the  shaft  was  full  of  water.  Much  diamond-drilling  has  also 
been  done.  The  property  has  been  cleared  of  the  forest ;  a  steam  compressor  and  goo  1 
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buildings  have  been  erected.     The  company  intends  obtaining  hydro-electric  power 
from  the  Raven  Palls  power  plant,  for  further  development. 

Sampson  (Claims  Nos.  4363  and  4364  on  lot  10,  concession  VI,  Skead  town- 
ship).— These  claims  lie  directly  north  of  the  Wisconsin-Skead.  Work  consists 
of  trenching  and  test-pitting.  Gold  has  been  found  in  a  stockwork  of  porphyry 
and  quartz  up  to  100  feet  in  width.  The  quartz  veins  vary  in  width  from  3  feet 
to  a  fraction  of  an  inch  in  thickness  and  carry  pyrite,  molybdenite,  telluride  and 
gold.  A  grab  sample,  from  a,  seam  4  inches  wide  and  containing  much  pyrite, 
mol3ibdenite  and  molybdite,  assayed  $14.80  in  gold  per  ton. 


Plan    of    lOO-foot    level.     Wisconsin-Skead    property,    March.    1920. 
Most  of  the  veins  dip  from  30°  to  45°   south. 

De  Villiers-McBurke.— Gold  was  reported  to  have  been  found  on  May  17th^ 
1921,  on  the  northwest  corner  of  ]?attray  townsliip  on  tlie  unsurveyed  claim  No. 
9168.  The  vein  was  examined  two  days  later,  but  the  owners  had  no  gold  that 
could  be  seen  in  place.  The  vein  is  composed  of  glassy  quartz,  occasionally 
smoky  in  character  and  containing  a  little  pyrite  and  galena.  In  places  consider- 
able rusty  carbonate  is  dnterbanded  with  the  quartz.  The  vein  had  been  uncovered, 
at  intervals,  for  1,7(>0  feet  in  a  north  and  south  direction.  The  vein  is  10  feet 
wide  in  places  and  apparently  dii)s  85°  to  the  west.  The  enclosing  rocks  an- 
Timiskamian  gre-y^wacke  schists  impregnated  with  pyrite,  and  quartz-porphyry. 

Gold  is  reported  to  have  been  found  on  various  other  locations  in  Skead  town- 
ship. They  are  as  follows:  Mutton  (claim  No  6711  in  lot  4,  concession  III); 
Kearney  (L.S.  214);  Gorman  (6830)  and  Boughmam  (5004),  the  last  three 
claims  being  the  north  parts  of  lots  7  and  8,  concession  V. 


THE  BLACK  RIVER  AREA 

By  D.  Q.  H.  Wright 


Introduction 

The  following  report,  based  or  information  obtained  during  a  survey  in  the 
field  sea; nja  ui  lv}iO,  dtals  with  the  geolog}'  and  economic  possibilities  of  an  area 
in  the  District  of  Timiskaming,  north  of  and  contiguous  to  the  Kirkland  Lake' 
area  and  west  of  the  Ben  Nevis  area'.  The  character  and.  age  of  the  rocks  in  the 
area  were  knouni  in  a  general  way  to  be  similar  to  those  in  the  adjoining  townshipsj 
already  geologically  surveyed.  Little  detailed  information,  as  to  character  of  the 
country,  geology,  economic  possibilities  or  travel  routes,  had  been  collected. 

With  such  limited  time  available  for  the  work — nine  townships,  approximately 
325  square  miles  being  covered  in  the  season. — ^detailed  examination  was  neither 
attempted  nor  possible.  For  this  reason  the  report  must  be  considered  as  present- 
ing only  the  geological  generalities,  supplemented  by  more  detailed  work  in 
parts  where  considerable  staking  had  been  done  or  rock  formations  warranted  it. 

The  mapping  of  the  lakes  and  rivers  was  done  by  means  of  a  split-objective  lens 
micrometer  and  prismatic  compass,  using  the  various  township  boundaries  as  con- 
trol. Clo.^ed  traverses  were  made  wherever  possible.  The  inland  traverses  were 
made  by  pacing  and  compass  methods  and  small  lakes  intercepted  on  these  traverses 
were  sketched  by  taking  compass  bearings  on  prominent  points  and  estimating  the 
distances. 

Acknowledgments 

The  writer  was  efficiently  assisted  in  the  field  l)y  E.  Howell,  D.  E.  Kerr-Lawsou 
and  R.  Presgrave. 

The  photomicrographs  were  kindly  prepared  by  C.  W.  Knight,  to  whom  thanks 
are  also  due  for  many  suggestions  as  to  the  geological  mapping  of  the  area  an'd  as- 
sistance in  the  compilation  of  this  report. 

The  preparation  of  the  geological  maps  and  inserts  accompanying  this  report 
was  done  by  P.  A.  Jackson  under  the  supervision  of  W.  R.  Esogers,  topographer 
of  the   Ontario   Department  of  Mines. 

The  chemical  analyses  and  assays  were  made  by  W.  K.  McNeill  and  T.  E. 
Ro  til  well  of  the  Provincial  Assay  Office. 

Thanks  are  due  to  many  prospectors  w'ho  tendered  much  information  which 
aided  materiallv  in  the  field  work.  It  is  particularly  desired  to  thank  V.  Woollin'-s 
of  Thos.  S.  Woollings  Co.,  Ltd.,  for  many  courtesies  shown  the  party  while  in 
Black  township  and  vicinity. 

Thanks  are  also  due  H.  George  Ginn,  Mining  Recorder,  Swastika,  for  blue 
prints  and  information  provided. 

Maps 

The  report  is  accompanied  by  a  geological  map.  No.  30c,  scale  one  mile  to  the 
inch.  In  the  general  arrangement  of  the  map,  the  plan,  initiated  by  C.  W.  Knight 
in  hjs  map  of  thie  Ben  Nevis  area,^  has  been  followed,  the  dotted  lines  showing  the 

'  Kirkland  Lake  Gold  Area,  Ont.  Dept.  Mines  Report,  Vol.  29,  Part  IV,  IT 20: 
also  Vol.  23,  Part  II. 

'  Ont.  Dept.  Mines,  Vol.  29,  1920.  Part  III,  Ben  Nevis  Gold  Area. 

8  Map  No.  29f,  accompanying  Ont.  Dept.  Mines  Report,  Vol.  29,  1920.,  Part  III. 
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country  traversed  in  the  section  work.  As  most  of  the  lakes  and  rivers  of  the  area 
had,  not  been  surveyed  previously,  much  of  the  time  spent  in  the  field  was  occupied 
in  topographical  work. 

The  following  maps  have  been  utilized  in  the  preparation  of  the  map  of  the 
Black  Kiver  Area: 

(1)  The  eastern  boundary  of  Bisley  and  Morrissette  township  taken  from  map 
Xo.  29  e,  Ben  Xevis  gold  area,  by  C.  ^Y.  Knight.  Ontario  Dept.  of  Mines  Keport, 
1920,  Vol.  29,  Part  III. 

(2)  The  Groodfish  Lake  Area  taken  from  map  No.  25  f.  by  A.  G.  Burrows  and 
P.   E.   Hopkins,   Ontario   Bureau  of   ]\Iines   Koport,    1916,    Vol.   25,   part   I. 

(3)  The  southern  boundary  of  Bernhardt  and  Morrissette  from  map  of  Kirk- 
land  Lake  and  Swastika  Gold  Areas  by  A.  G.  Burrows  and  P.  E.  Hopkins,  Ontario 
Bureau  of  Mines  Report,  1913,  Voil.  23,  part  II. 

(4)  The  townsliip  of  Maisonville  extracted  in  toto  from  map  Xo.  23b,  by  A. 
G.  Burrows  and  P.  E.  Hopkins,  Ontario  Bureau  of  Mines  Report,  1914,  Vol.  23, 
part  II. 

(5)  The  northern  boundary  of  Barnet  and  Thackeray  townships  from  map  No. 
28b,  accompajiying  Ontario  Bureau  of  iMines  Report  1919,  Vol.  28,  part  II. 

(6)  Topographical  features  of  Lee  township  were  largely  supplied  by  S.  Wool- 
lings,  who  has  timber  cruised  this  township. 


Scale,  50MiJjes  to  1  Iihch. 


Index  map  showing  location  of  the  Black  River  Area  (hatched)   in  relation  to  Porcupine 

and  Kirkland  L.ake. 


Location 

The  area  described  comprises  the  following  townsliujis;  Cook,  Barnet,  Thack- 
eray, Bisley,  Melba,  Benoit,  Black,  Lee,  Bernhardt  and  Morrissette.  Since  all  of 
tlus  area  with  the  exce]ition  of  the  southern  ])()rti()n  of  liernhardt  and  Morrissette  is 
drained  by  the  Black  river  and  its  tributaries,  it  has  been  named  for  the  purposes 
of  this  report  "The  Black  River  Area."  The  position  of  the  area  with  respect  to 
adjacent  localities  is  indicated  in  the  accompanying  index  map.'  Blaclc  river  is  a 
tributary  of  the  Abitibi,  and  joins  the  latter  in  tlie  township  of  \\'alk('r  at  a  point 
about  siix  miles  east  of  Porquis  Junction  on  the  T.  and  X.O.  railway. 
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Accessibility 

The  ^2*16111  portaon  is  traversed  by  the  Temiskatming  and  Xorthern  Ontario 
Eailroad.  The  soutlieastern  part  is  best  reached  l)y  way  of  Swastika  from  tlieuee 
by  stage  to  Kirkhtnd  lake;  by  canoe  route  from  Kirkland  lake,  Bernhardt  and 
the  southwest  portion  of  Morrissette  township  is  accessible. 

Wliite  Clay  and  AVoollings  creeks,  whicli  empty  into  Meyers  lake,  make  the  in- 
terior of  Lee  and  Black  townships,  accessible  by  canoe.  White  Clay  creek  is  not  navi- 
gable in  low  water,  and  even  in  high  water  navigation  is  made  difficult  by  the  swamp 
alders  which  overhang  the  l)anks.  Canoe  travel  on  "Woollin.u-s  creek  was  pwsibk 
even  during  the  dry  sea-son  experienced  in  the  summer  of  1920.  A  canoe  route, 
free  from  portages,  leads  to  Meyers  lake  from  Bourkes  on  the  T.  and  N.O.  railway. 
From  Botirke?  the  route  follows  the  White  Clay  river,  traverses  Lower  Twin  and 
Swan  lake^?  and  then  follows  White  Clay  creek  northward  into  Meyers  lake. 

The  balance  of  the  area  is  accessible  from  Scotties  Springs,^  a  flag  station  on 
the  Temiskaming  and  Northern  Ontario  railroad,  at  a  point  where  the  Black  river 
parallels  the  railroad  aV)0ut  five  miles  north  of  Bourkes.  The  Black  river  is  navi- 
gable with  little  difficulty  into  Morrissette  township.  More  wall  appear  under  the 
various   toi^^Tiships  regarding  their   respective   accessi1)ility. 

Early  Prospecting  and  Historic  Notes 

Shortly  after  the  discovery  of  the  silver  bearing  vems  at  Cobalt  in  19'0'3  this 
area  was  prospected  for  silver,  and  old  workings  were  met  with  in  various  places,  but 
particularly  in  Benoit,  Black  and  Barnet  townships. 

In  1913  gold  discoveries  were  made  in  the  vicinity  of  Goodfish  Lake.  In  1916 
discoveries  of  gold  j^romising  to  be  of  economic  importance,  were  made  in  the  vi- 
cinity of  Bourkes  by  A.  Skjonsbye,  Oscar  Anderson,  A.  Wickstead,  and  others.  These 
two  localities  are  still  promising  and  contain  many  prospects  which  require  more 
development  before  any  pronouncements  can  be  made  as  to  their  economic  value. 

Thackeray  township  also  boasts  of  its  gold  rush,  and  considerable  prospecting 
was  done  Ijy  the  Howey  brothers,  D.  AYillans,  W.  Cochenour  and  others,  but  no  spec- 
tacular finds  were  made.     As  a  result  nothing  further  has  been  done  in  this  locality. 

The  finding  of  a  flint  arrowhead  on  the  north  shore  of  Splashwater  Lake,  in 
Bernhardt  township,  caused  the  writer  to  inquire  into  the  early  Indian  occupation 
of  this  area,  as  it  was  not  thought  that  the  Indians  penetrated  so  far  inland  from 
recognized  travel  routes  in  arrowhead  days.  Dr.  E.  B.  Orr,  ^  when  questioned 
relative  to  the  early  Indian  occupation,  volunteered  the  information  that  this 
area  was  occupied  by  Algonquin  tribes,  chiefly  by  the  Abitibi,  as  early  as  the  17th 
century.  Historical  records  tell  of  an  expedition  of  the  Iroquois  sometime  in  the 
17th  century  as  far  as  Iroquois  Falls,  where  they  met  and  defeated  the  Abitibi. 
Shortly  after  the  French  occupation  the  Abitibi  discontinued  the  manufacture 
of  flint  artifacts,  as  they  readily  accustomed  themselves  to  new  conditions.  The 
finding  of  the  arrowhead,  aibove  referred  to,  points  to  Indians  penetrating  even 
this  remote  part  of  our  Province  prior  to  the  French  occupation. 

Previous  Geological  Work 

The  only  previous  geological  work  accomplished  in  the  area,  other  than  along 
some  of  the  township  boundaries  done  in  conjunction  with  the  work  in  adjacent 
areas,  was  that  of  A.  G.  Burrows^  in  the  vicinity  of  Bourkes,  and  that  of  A.  G.  Bar- 
rows and  P.  E.  Hopkins,  in  the  Goodfish  Lake  Gold  Area.* 


'  Since  called   Yorkston   station,   Scotties   Springs   P.O. 
^  Director  Provincial  Museum,  Normal   School  Bldg.,  Toronto. 

^  (lold  Bearing  Veins  of  Benoit  Township,  Ont.  Bur.  Mines  Report.  Vol.  26,  1917    pp 
248-251. 
*  Goodfish  Lake  Gold  Area,  Ont.  Bur.  Mines  Report.  Vol.  25,  pp.  260-263. 
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Topography  and  Physiography 

The  Black  Eiver  area  saddles  the  divide  between  the  Hudson  Bay  slope  and  the 
drainage  basin  of  the  St.  LaAvrence  river.  The  greater  portion  lies  to  the  north  of 
this  height  oMand.  The  area  has  an  average  elevation  of  lOOO  ft.  above  sea  level 
with  hills  and  ridges  rising  here  and  there  to  elevations  seldom  in  excess  of  350  feet 
above  the  surrounding  country.  A  hench  mark  about  one  quarter  of  a  mile  north 
of  Bourkos  oil  the  Temiskaming  and  Northern  Ontario  railroad  records  an  elevation 
of  1011.92  feet.     Goodili'sh  lake  is  approximately  1025  feet  above  sea  level. 

The  principal  points  of  high  elevation  in  the  area  consist  of  volcanics  of  the 
Keewatin  series.  Practically  the  only  exceptions  are  ridges  of  the  Cobalt  series, 
which  may  be  seen  in  the  southwest  of  Benoit  township  and)  also  in  Black  township. 
The  high,  hump-slhaped,  northern  outlier  of  the  Cobalt  series — Defiance  Peak — west 
of  Butler  lake  is  a  typical  exainple.  The  highest  hill  in  the  area  is  possibly  the  one 
rising  to  a  height  of  350'  feet  above  the  surrounding  country  situated  one  mile  north 
of  the  southwest  corner  of  -Cook  township.  Lava  Flow  mountain,  in  lots  nine  and 
te-i  in  the  fifth  concession  of  Cook  township,  is  approximately  175  feet  in  height. 
It  liiis  the  outline  of  an  ohl  volcanic  i-one.     From  J^lue  mountain  wh.ieh  rises  200 


Looking   north  at   "Lava   Flow"   mountain,   cOcik   Township. 

feet  in  the  northwest  of  Bernhardt,  and  also  from  the  east  to  west  ridge  rising  loO 
feet  with  a  ])recipitous  faw  northward  situated  innnediately  south  of  the  northwest 
corner  of  Melba  township,  commanding  view's  of  the  surrounding  country  may  be 
had.  A  wonderful  view  of  the  country  stretching  to  the  north,  west  and  east  for 
fifteen  to  twenty  miles  may  he  obtained  from  the  last  mentioned  mountain.  There 
are  many  other  localities  possessing  prominent  peaks,  for  example  the  central  por- 
tion of  Morrissotte,  the  area  southwest  of  'Cohiml)us  lake  in  the  same  tox^oiship  and 
along  the  line  between  Bisley  and  Melba  townships  northward  from  the  Black  river 
which  consiists  of  a  series  of  peaks  from  which  one  may  view  for  miles  the  landscape 
typical  of  the  Laurentian  plateau  region,  spruce  covered  for  the  most  part,  btit  here 
and  there  dotted  with  patches  of  poplar  and  birch. 

The  area  in  common  with  all  of  the  Laurentian  plateau  country  has  many  lakes. 
These  occur  chiefly  in  the  rocky,  hilly  country,  particularly  in  Bernhardt  and  Black 
townships. 

Amikougami  lake  is  remarkahlc  for  its  irregular  shape,  liigh  rocky  shores,  num- 
erous arms  and  islands,  and  the  extent  of  its  shore  line.     The  ^series  of   lakes  lyin^ 
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north  of  Goodfisli  laki\  ea.st  of  tlie  western  boundary  of  Morrissette,  being  in  sandy 
countrv  are  all  remarkably  clear  and  largely  spring  fed.  Butler,  Malloch  and  Ver- 
ona lakes  are  sand  bottomed  and  crystal  clear.  The  first  two  named  vary  in  depth 
from  20  to  40  feet.  Soundings  of  150  feet  were  obtained  in  Verona  lake.  The  only 
other  lake  of  outstanding  features  is  Lauramay.  situated  in  the  southwest  corner  of 
Bisley  township.  Xext  to  Aniikougami  it  is  the  largest  lake  in  the  area,  being 
about  one  and  a  half  miles  long  from  east  to  west  and  one  half  mile  wide.  It  is 
dotted  with  rocky  islands  and  surrounded  on  all  sides  by  high  hilly  country,  all  of 
which  make  quite  a  picturesque  'setting.  The  other  lakes  of  the  area  are  for  the 
most  part  shallow,  woc<ly-edged  bodies  of  murky  water  containing  a  considerable 
amount  of  organic  matter  in  suspension. 


Higli  falls,  Melba  township,  a  series  of 
cascades  with  a  total  drop  of  upwards  of 
one  hundred  feet.  The  picture  was  taken 
from   hilltop   at  foot  of   falls. 

The  Black  river  is  tiie  only  'stream  of  importance.  Its  source  is  south  of  the 
centre  of  Morrissette  township,  and  it  follows  a  sinuous  course  through  swamp-land 
northward  into  Bisdey  township  where  its  banks  become  higher  as  it  flows  through 
the  clay  land;  then  in  a  general  westerly  direction  it  meanders  across  Melba  town- 
ship into  Benoit  and'Co^ok,  where  it  broadens  into  a  stream  two  to  tlireo  chains  wide 
wi-th  a  depth  of  ten  to  fifteen  feet,  after  its  two  main  tributaries,  the  White  Clay  and 
the  Little  Black,  have  augmented  its  flow.  The  other  streams  and  creeks  of.  the  ar^a 
are  neitlier  wide  nor  deep  and  the  largest  of  tliem  are  only  navigal)ki  in  the  early 
summer  or  during  a  wet  season. 
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Waterfalls 

The  area  possesses  several  waterfalls,  the  principal  one  being  High  falls,  situ- 
a,teld  on  the  Black  river  about  the  centre  of  Melba  tow^nship.  The  total  dr©.p  in- 
eluding  the, rapids  at  the  foot  of  the  falls  approaches  100'  feet  and  is  made  up  of  a 
series  of  cascades  from  eight  to  twenty  five  feet  each.  In  June  the  volume  of  water 
passing  lO-vor  was  not  large,  but  a  sitorage  dam  might  make  the  falls  worth  harness- 
ing for  power  purpose?.  Three  other  -waterfalls  of  from  20  to  30  feet  exist,  one  on 
the  White  Olay  river  in  Benoit  township  about  30  chains  east  of  maloage  185.5  on 
the  Temiskaming  and  Xorthem  Ontario  railroad,  another  on  the  Littk  Black  river 
in  ,tlhe  noirthwcst  corner  of  Bernhardt  and  the  other  in  the  centre  of  Lee  township 
on  'the  creek  which  drains  into  the  southwest  of  ]\Ie3'ers  lake. 

Qlaciation 

The  effects  of  glaciation  are  noted  everywhere  throughout  the  region.  Huge 
boulders  have  been  left  on  the  summit  of  the  highest  peaks.  The  processes  of  denu- 
dation and  deposition  resultant  from  the  Labradorian  ice  sheet  have  created  a 
youthful  drainage  s^ystem  on  a  surface  of  low  relief,  producing  the  peculiar  glacial 
physiography  so  t}'pical  of  the  pre-Cambrian  Shield.  The  sand  ridges  of  the  region 
do  not  follow  any  general  dii^ction.  For  instance  along  the  southern  boundary 
of  Thackeray  the  ridges  run  from  north  to  south ;  in  Cook  to\vnship  several  prom- 
inent ridges  have  a  northeast  to  southwest  trend,  and  in  the  northwest  corner  of 
(Black  to^vTlsllip,  the  alignment  is  from  east  to  west. 

A  rather  striking  feature  was  noted  in  'Cook  township.  On  the  slopes  of  Lava 
Flow  mountain  are  terraces  suggestive  of  ancient  beaches.  The  l>oulders  and  peb- 
bles are  in  step-like  formation  and  there  is  an  indication  of  sorting. 

Fish  and  Game 

Generally  speaking  fish  arc  not  plentiful  throughout  the  area.  The  lakes  of 
Bernhardt  to\\Tiship  are  the  most  productive.  Pickerel,  pike,  and  whitefish  are  the 
most  plentiful  species.  There  are  also  a  great  numljer  of  suckers  and  white  trout 
which  are  of  little  commercial  value.  The  large  amount  of  suspended  material, 
both  clay  and  organic  matter,  in  nearly  all  of  the  lakes,  and  streams  make  them  an 
unsuitable  environment  for  either  trout  or  bass,  but  even  in  the  lakes  already  re- 
ferred to  as  having  clear  water  these  two  species,  which  might  be  expected,  are 
absent.  The  only  fish  in  Butler  lake,  for  example,  were  perch,  and  these  rarely  of 
edible  size. 

]Moosc  were  plentiful  in  the  district  particularly  along  the  Black  river  in  Melba 
township.  A  few  red  deer  and  caribou  are  reported  to  frecjuent  Black  and  Lee  to"\m- 
ships.  The  intense  trapping  of  the  beaver  during  the  recent  open  season  has  nearly 
exterminated  this  species.  Only  a  few  fra^h  beaver  cuttings  were  seen  by  the 
party.  The  mink,  the  fox,  the  fisher,  the  lynx,  the  muskrat,  the  rabbit  and  the 
black  bear  are  all  inhabitants  of  this  area,  but  are  not  numerous. 

Ducks  were  not  plentiful ;  each  lake,  however,  had  a  few.  Partridge  were 
especially  ahuudaut. 

Forests  and  Forest  Fires 

The  forests  are  nearly  all  green,  practically  the  only  large  belt  of  brule  being 
in  Cook  and  Barnet  townships  which  were  swept  by  the  ^Matheson  fire  in  1916.  The 
northwest  co.rner  of  Black  township  is  all  old  brule.  The  onlv  fire  of  any  size  in 
1920  swept  along  the  Woo'llings  camp  road  to  the  south  of  Malloeh  lake  and  crossed 
into  Benoit  township.     No  timber  of  merchantable  size  was  lost  in  the  fire. 

The  forest  growth  varies  locally,  the  character  of  the  countiy  being  the  deter- 
mining factor.  Poplar,  birch  and  balm  of  gilead  border  streams  and  lakes  and 
timber  the  slopes  or  other  areas  where  the  drainage  is  good.  The  sand  covered 
areas  are  timlx^rcd  with  jack  (Banksian)  pine.      The  low,  poorly  drained,  clayey  soil 
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produces  a  black  spruce  forest  which  if  very  wet  has  a  fair  percentage  of  tamarack. 
In  rocky  areas,  a  mixed  forest  growth  of  red,  white  and  jack  pine  with  considerable 
birch,  poplar  and  black  spruce  exists.  The  low  muskeg  area;S  are,  covered  with 
scrub  spruce  and  tamarack.  Cedar  has  not  an  extensive  distribution  in  the  area, 
only  two  localities  of  importance  were  noted,  one  in  the  northwest  quarter  of  Black 
township  and  the  other  in  Cook  township. 

Economically,  the  only  trees  of  imjwrtance  are  the  black  spruce  and  poplar 
and  these  species  are  the  most  plentiful  in  the  region.  Spruce  and  poplar  for  pulp- 
wood  was  being  cut  in  Black,  Lee,  Benoit  and  Cook  townships  in  1920.  The  bal- 
ance of  the  area  possesses  lairge  reserves  of  these  woods,  which,  as  they  become  more 
acces»S(ible  will  provide  a  supply  for  the  ever  growing  pulpwood  industry.  The 
jack  pine  in  some  localities  grows  straight  and  tall  with  a  diameter  of  twelve  to 
eighteen  inches.  In  the  vicinity  of  Malloch  lake  one  jack  pine  having  a  girth 
of  seventy  odd  inches,  was  cut  for  exhibition  purpose;^.  The  year  rings 
numbered  167  approximately.  Doubtless  much  of  the  jack  pine  will  some  day  be 
of  commercial  value  for  rough  lumber,  lathes  or  railway  ties. 

General  Geology 

The  Black  River  area  geologically  is  pre-Canibrian,  tlie  dominant  rocks  Ijeing 
basic  lavias  of  Keewatin  age. 

Below  is  given  the  cla5.sification  of  the  rocks  and  unconsolidated  material 
referred  to  in  the  report  and  on  the  accompanying  map,  according  to  their  relative 
ages.     The  oldest  rocks  are  at  the  bottom  of  the  tajble. 

PLEISTOCENE. 
Glacial  and  Recent: 

Boulder  clay,  stratified  clay,  sand  gravel,  peat. 

Unconfoi'mity 
PRE-CAMBRIAN 
Keweexawan: 

Diabase  and  gabbro. 

Intrusive  Contact  i 

Cobalt  series:  ! 

Conglomerate,  arkose,  greywacke,  slate-like  greywacke. 

Unconformity 
Algoman  : 

Granite,   syenite,   grano-diorite,   red  and   grey    feldspar -porphyry,    quartz-porphyry. 

Intrusive  Contact 
Pre-Algomax   (Haileyburian)  : 

Diabase  and  lamprophyre  dikes  and  boss-like  masses  which  intrude   the   Keewatin 
but  the  relationship  to  the  Timiskaming  series  is  unknown. 

Intrusive  Contact 
'TiMiSKAinNG  Series: 

Conglconerate,  quartzite,  greywacke  and  schistose  derivatives,  some  of  which  may 
be  Keewatin. 

Unconformity 
Keewatin  : 

Basic   to  acid    rocks   including   basalt,    diabase,    andesite;    grey,   pillow    and    amyg- 
daloidal  lavas;   tuffs  and  volcanic  fragmental  rocks. 

Keewatin 

Prior  to  the  spring  of  1918  geological  investigation  had  not  revealed  the  struc- 
ture of  the  Keewatin  series  of  Ontario.  The  Keewatin  was  regarded  as  a  complex 
of  igneous  rocks  of  volcanic  origin,  devoid  of  regular  geological  sequence.  In 
1918  members  of  the  staff  of  the  Ontario  Department  of  Mines  ^  discovered  and 
worked  out  an  orderly  succession  of  lava  flows  in  Holloway  township,  comprising 
14  distinct  flows  with  a  combined  tliickness  of  4,400  feet.  These  flows  have  aided 
materially  in  giving  a  true  conception  of  the  Keewatin  series. 

'  Abitibi-Night  Hawk  Gold  Area,  Ont.  Bur.  Mines,  Vol.  28,  Part  II. 
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Jack  pine  cut  for   exhibition   purposes  from  Mallc'ch  lake,   Black 

township.     The  girth  is  seventy  odd  inches  and  the  year 

rings,   rougihly  counted,   numbered   167. 


X- 
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View  showing  the  .sharp  dividing  line  between 
two  lava  flows,  Cook  townsliip.  The  pick  in 
foreground,  and  figure  in  distance  are  on  the  bot- 
tom of  lava  flow  wliere  it  is  frozen  against  the 
ropy   fragmental   surface  of  the  preceding  flow. 
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That  the  Holloway  township  lava  ti.o\\s  are  not  merely  a  local  structure  in 
the  Iveewatiii  is  substantiated  by  the  fact  that  a  sdmilar  succession  of  lava  flows 
were  found  in  Cook  town.ihip  about  twency-two  miles  west  of  Holloway,  during 
our  work  in  the  summer  of  1020.  As  the  Cook  township  flo^vs  are  considered 
tyjHcal  of  the  Kcewatin  series  of  the  Black  River  area,  no  unnecessary  details  of 
petrographic  descrijDtion  will  be  given  here.  Suffice  it  to  say  that  the  rocks  of  the 
Keewatin  series  in  tliis  region  are  similar  to  those  of  like  series  in  northern  Ontario 
and  Quebec  already  fully  described  by  W.  G.  ^Liller,  C.  W.  Knight,  A.  G.  Burrows, 
W.  H.  Collins,  m".  E.  Wilson  and  others. 

Keewatin  Lava  Flows,  Cook  Township 

The  Cook  townshijj  flows  are  located  in  the  noa-th  half  of  lots  eight,  nine,  and 
ten  in  the  fourth  concession,  and  lots  seven,  eight,  nine,  ten  and  eleven  in  the  fifth 
concession  of  Cook  township.  The  north  to  south  section  traversing  these  flows 
was  run  from  the  north  half  of  lot  ten  in  the  fifth  concession  to  the  north  half  lot 
ten  in  the  fourt.h  concession,  along  a  line  a  few  chains  east  of  the  lot  line. 


Fragmental  top  of  lava  flow,  Cook  township. 

The  locality  is  accessible  by  canoe  from  Scotties  Springs.  The  Black  river 
is  followed  down  stream  for  about  two  miles  to  the  mouth  of  the  creek  outlet  of 
Bolton  lake.  This  creek  is  followed  to  Bolton  lake :  then  the  lake  crossed  to  the 
northea.st  extremity  where  a  small  creek  has  its  inlet.  This  creek  is  followed  a 
short  distance  to  the  line  between  concessions  three  and  four  which  is  travelled  to 
the  southwest  corner  of  lot  ten  in  the  fourth  concession.  The  lot  line  is  then 
taken  northward  for  forty-six  chains.  To  the  north  and  east  of  this  point  are 
the  lava  flows. 

A  brief  resume  of  the  principal  lava  flows  of  the  world  ranging  in  age  from 
Pre-Cambriaii  to  geologically  recent,  was  given  by  C.  W.  Knight,^  in  connection 
with  his  description  of  the  Holloway  township  flows  and  the  reader's  attention  is 
directed  to  this  report  for  a  better  understanding  of  the  following  detailed  dis- 
cussion, of  the  Oook  township  lava  flwvs. 

The  belief  of  the  most  eminent  geologists  is  that  fissure  erujjtions  (both  the 
Holloway  and  Cook  townships  flows  are  classed  in  this  type)  played  a  more  impor- 
tant role  in  the  formation  of  lava  flows  than  did  the  volcanoes.    The  absence  of 

'  Ont.  Bur.  Mines  Report,  Vol.  28,  1919,  Part  II,  pp.  17-19. 
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volcanic  necks  in  areas  where  vast  and  ponderous  sheets  of  lava  appear  furjusnes 
a  basis,  for  the  theory  of  fissure  origin. 

The  Cook  townsliip  lava  Hows  as  worked  out,  have  a  total  thickness  of  7,300 
feet  and.  comprise  at  least  fourteen  distinct  flows,  or  the  same  number  as  in  the 
township  of  Holloway.  More  detailed  work  may  rereal  the  presence  of  even 
more,  for  it  was  noted  that  the  ropy  f ragmental  tops  of  the  flows  disintegrated  more 
readily  under  weathering  processes  and  hence  it  may  be  surmised  that  the  drift 
covered  areas  are  mjore  likely  to  conceal  a  flow  tojp,  than  a  flow  centre.  It  is  not 
desired  to  give  the  impression  that  these  flows  are  local,  for  throughout  the  Black 
River  area  there  is  a  widespread  distribution  of  pillow  lavas,  amygdaloidal  hasialts, 
and  other  rocks  passessing  the  specific  characteristics  of  lava  flows.  For  this 
reason  it  is  thought  that  the  Keewatin  formation  in  the  entire  Black  River  area 
represents  a  succesision  of  lava  flows,  the  structure  of  which  is  at  present  obscure, 
owing  to  the  overburden.  The  locality  of  the  Cook  township  lava  flows  has  been 
burned  over,  and  thus  the  rocks  are  laid  bare  revealing  the  structure  in  a  remark- 
able manner.  The  flows  have  been  tilted  up  from  a  horizontal  position  to  one 
approacliing  the  vertical.  The  upturned  edges  of  the  flows  have  an  average  strike 
of  north  83"  east  astronomic,  and  a  dip  to  tlie  north    of  S0'\^ 

•    'Avl  inter'esting'  fact  about  the  strike  of  these  flows  is  thait  a  continuation  of 
their  line  of  strike  would  approximately  join  the  Holloway  lava  flows. 

The  lateral  (east  to  (west)  extent  of  the  flows  was  not  worked  out  owing  to 
the  limited  time  at  our  di'sposal.  A  section  near  the  soutliern  limit  of  the  exposure 
was  run  easitward  from  the  line  between  lots  ten  and  eleven  for  one-  and  a  quartetr 
miles  along  the  dividing  line  between  the  top  of  one  flow  and  the  bottom  of 
the  succeeding  flow.  The  dividing  line  was  continuous  and  well  marked  through- 
out, except,  of  course,  where  it  was  concealed  by  drift.  AHong  the  foregoing 
section  several  dikes  were  o'l>ser\''ed  to  cut  thei  lava  flows.  The  location  of  three 
of  these  dikes  is  given  below: 

(a)    60O  feet  east  of  the  lot  line  a  diabase  dike  40'  feet  wide,  striking  N.  40  E. 
nDajgn/eltic. 

(b)  2950  feet  east  of  the  lot  line  diorite  poqfliyry  dike  10  feet  wide  strik- 
ing N.W.  approximately. 

(c)  5'500  feet  eaisit  of  the  lot  line  numerous  gabbro  dikes  cut  the  flows  for 
I'O'O  feet  of  their  lateral  extent. 

Before  proceeding  w^ith  a  description  of  these  flows  it  is  deemed  advisable  to 
explain  the  scope  of  some  of  the  various  terms  used.  The  tenn  basalt  includes 
the  dense  basic  igneous  rocks  of  a  green  color.  The  term  "grey  lava""  refers  t«> 
thas€  grey  coloured,  fine-grained  lavas  which  may  have  an  intermediate  compo- 
sition between  rhyolites  on  the  one  hand  and  basalts  on  the  other. 

It  is  highly  probable  that  other  rocks  are  included  in  these  two  classes  such 
ag  trachytes,  dacites,  quartz-])orphyries  and  andesites,  but  for  the  purj>ose  of  this 
discussion  the  foregoing  broad  classification  will  sutflee. 

In  the  brief  summary  of  the  flowis  which  is  given  'below  the  oldest  is  No.  1. 
and  occurs  at  the  northern  extremity  of  the  outcrop;  proceeding  south  younger  and 
still  younger  flows  are  met  with. 

Flow  No.  1. — ^This  flow  is  the  most  northerly  worked  out,  although  indications 
of  disitinct  flow  structures  were  dl>ser\Td  nortb  of  this  point  on  the  west  boundary  of 
the  townsihip.  The  flow  bas  an  exposed  thickness  of  350i  feet.  The  bottom  is  not 
discernible  because  at  the  northern  exposed  limit,  the  basalt,  which  is  the  charac- 
teristic rock  otf  the  bottom;  and  central  portions  of  the  flows,  disappears  in  a  spruce 

'  The  Holloway  township  flows  dip  to  the  south  SO  deg.  and  strike  a  few  degrees 
south  of  west,  astronomic. — Ont.  Bur.   Mines  Report,  Vol.  28,  Part  II.  p.   10. 
-  C.  W.  Knight.  Ont.  Bur.  of  Mines  Report,  Vol.  29,  Part  III,  p.  20. 
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swamp.  The  top  lias  a  thk-kiiiess  of  3<j  ieet  coiii.pTis.iiig  ropy,  alagg^',  fmgniental 
material  in  Avhicli  incipient  pillow  structure  is  developed. 

Flow  Xo.  2. — This  flow  has  a  depth  of  8;.t  feet,  anrl  may  possihly  include  more 
than  one  flow,  as  part  of  it  is  drift  covered.  The  ropy  friiginentail  top  is  but  10  feet 
thick  A\-'hich  tend*  to  confirm  tliis  conje<;^ture.  Two  s^hear  zones  wliich  have  ibeen  in- 
filtrated with  quartz  and  calcite  exist  near  its  base  and  test  pits  Imve  been  sunk  on 
these  but  appai-ently  they  failed  to  reveial  minerals  of  economic  importance.  •  Thi^ 
flow  has  a  |x>rphvri"tic  develoi>ineiit  running  in  'bands,  adniost  dike  like,  one  20  feet 
and  another  160  feet  from  the  surface.  The  porphyritic  band®  are  each  20  feet 
wide. 

'Floiv  No.  3. — This  is  a  thin  flow  of  60  feet  having  a  25  foot  top  of  ropy,  vol- 
canic, f  ragniental  nmterial.  At  the  ibase  the  flow  has  a  porphyritic  texture,  but  the 
phenocrysts  are  not  as  plentiful  as  in  the  preceding  flow. 

FJow  No.  Jf. — This  flow  has  an  ai>|iarent  total  thicknesis  of  635  feet,  a  30  foot 
ropy,  f ra^iiental  top,  and  below  this  a  development  of  pillow  structure  for  about  300 
feet.  Another  belt  of  pillow  la^^a  is  developed  to  100  feet  from  the  bottom.  A  por- 
phyritic texture  is  assumed  ten  feet  from  the  bottom.  The  plagioclase  feldspar 
phenocr}-sts  are  i?[)arsely  scattered  through  a  basaltic  ground  mass. 

FJow  No.  5. — The  depth  of  flow  Xo.  5.  is  500  feet  of  which  35  feet  constitutes 
a  top  of  volcanic  f ragniental  material  possessing  a  ropy  and  incipient  pillow  lava 
structure.  Below  the  top  for  two  hundred  feet  pillow  lava  structure  is  developed, 
and  then  ])asalt,  assuming  towards   the   centre   a  granitoid  to  diabasic   texture. 

Flow  No.  6. — Tliis  flow  has  a  40  foot  top  of  ropy,  fra-gmental  material  and  a, 
total  thickness  <>f  540'  feet.  As  150'  feet  of  this  is  drift  covered,  there  is  a  possiblity 
that  this  may  comprise  more  than  one  flow.  Below  the  ropy  surface  to  a  depth  of 
200  feet  there  is  a  wonderful  development  of  pillow  structure.  ]\Iany  of  the  pillows 
show  a  concentric  structure  of  alternate  bands  of  spherulites  and  basalt.  T\%ere  it 
is  frozen  against  the  top  of  flow  Xo.  5  there  is  a  10-foot  belt  of  pillow  lava. 

Floiv  No.  7. — Drift,  sand,  and  swamp  cover  this  flow  in  various  places  and  con- 
sequently it  is  possible  that  more  than  one  flow  is  included.  The  apparent  thick- 
ness is  2120  feet.  The  thickness  of  the  pos.sible  top  is  only  10  feet,  a  fact  which 
would  point  to  a  thin  rather  than  a  thick  flow.  A'bout  the  centre  of  this  flow  there 
exists  a  shear  zone  10'  feet  wide.  Here  the  basalt  has  become  quite  schistose  and 
much  altered.  In  places  the  flow  becomes  les-s  basic,  resembling  a  grey  lava  "with 
flow  lines. 

Flow  No.  8. — The  total  tliicknoss  of  this  flow  is  490  feot.  The  surface  extends 
to  a  depth  of  30  feet  and  consists  of  volcanic  f ragniental  material  having  slag-like 
inclusions  and  showing  the  usual  ropy,  incipienit  pillow  lava  istruoture.  Below  the 
v^urface  is  a  belt  125  feet  thick  of  grey  lava.  'Surfacing  the  ropy  top  of  this  flow  is 
a  15  inch  band  of  light  green  chert-like  rock  wliich  shows  'dijsitinat  bedding.  T(his 
is  probably  a  silicified  tuff,  .as  under  the  niicro.scope  a  thin  seotioii  shows  it  to  be 
an  aggregate  of  fine  angular  particles.  This  tuff  may  have  settled  through  the  con- 
densation of  water  vapors  which  in  all  probability  would  be  quite  dense  during 
an  outpouring  of  lava  such  as  this,  or  it  may  denote  a  sub-aqueous  desposition.  The 
narrow  belt  of  silicified  tuff  is  not  continuous  and  caps  the  flow  for  only  a  little 
over  a  hundred  feet. 

FJow  No.  9. — This  flow  has  an  a.pparent  thickness  of  930  feet  but  as  700  feel: 
of  this  is  covered  with  sand  land  isiwamp  it  is  impossible  to^  state  definitely  that  this 
thickness  compri.«es  but  one  outpouring-  of  lava.  There  is  only  4  feet  of  ropy 
fj'agniental  top  indicative  of  a  thinner  flow. 

Flow  No.  10. — This  flow  was  only  considered  as  a  possible  one  owing  to  the 
fact  that  there  was  a  depth  of  but  ten  feet  of  amygdaloidal  basalt  topped  with 
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a  thickness  of  fifteen  feet  of  ropy,  volcanic  fragniental  material.     Xo  pillow  lava 
tstructure   was  observed. 

Flow  No.  11. — This  flow  has  a  total  thickness  of  120  feet  and  a  ropy  surface  to 
a  depth  of  3  feet.     No  pillow  lava  structure  was  observed. 

Flotv  No.  12. — Thj,s  flow  has  a  total  thicknesis  of  165  feet  and  a  15  foot  top  of 
ropy,  frasrniental  material.  Xo  pillow  structure  was  seen,  other  than  the  incipient 
pilloAV  structure  characteristic  of  the  tops  of  all  the  flows  observed.  The  bottom  of 
tlie  flow,  like  itsi  predeceissors,  is  ba'salt  grading  td  a  gabbro  near  the  centre  of  the 
flow_. 

Flow  No.  13. — This  flow  ha,s  a  thickness  of  310  feet,  15  feet  of  which  con- 
stitutes the  volcanic  fragniental  top.  The  flow  has  a  considerable 
thickness  of  pillow  lava.  The  pillows  show  a  concentric  structure  of  basalt  alter- 
nating with  spherulites.  Eighty'  feet  from  the  surface  of  the  flow  Is  a  layer  of 
porphyritic  lava  containing  phenocrysts  ranging  in  size  up  to  three  quarters  of  an 
inch  in  diameter.  The  phenocrysts  weather  white,  producing  a  leopard-like  ap- 
pearance. 

Flow  No.  IJf- — ^Ouly  20'  feet  of  the  hasaltic  bottom  of  this  flo^^  is  exposed  hefore 
the  outcrop  disappears  in  a  swamp. 

Description  of  Bottom  of  Flows 

The  immediate  bottom  of  the  flows  is  a  basalt,  fresh  and  fine-grained  resem- 
bling a  de vitrified  glass  Avhere  it  is  frozen  against  the  top  of  the  underlying  flow.  As 
the  centre  is  approached  the  texture  l)ecomes  coai":ser,  until  a  coarse  2:ranitoid  tex- 
ture is  reached.  Just  below  the  ropy  fragmental  top,  the  basalt,  gabbro  or  diabase 
becomes  quite  anwgdaloidal.  In  nearty  ever}'  flow  the  amygdaloidal  facies  was  ob- 
served below  the  fragmental  surface. 

The  flows  show  little  effects  of  dynamic  metamorphisim  although  they  have 
been  tilted  into  a  nearly  vertical  position.  In  consequence  they  retain  their  massive 
character  and  are  rarely  altered  to  schists. 

A  thin  section  was  made  from  a  specimen  taken  from  tlie  centre  of  flow  Xo.  4, 
which,  under  the  microscope,  revealed  a  remarkaljly  fresh  r'oc-ik  TX)ssessing  ophitic  or 
diabasic  texture.  The  usual  decomposition  products  such  as  chlorite  were  present. 
Xo  primary  quartz^  was  observed. 

Description  of  Top  of  Flows 

The  surface  of  the  flows  is  made  up  of  angular,  stony  to  sub-vitreous  fragments 
of  lava  varying  from  a  few  inches  t-o  a  fraction  of  an  inch  in  width.  Fragments!  of 
a  peculiar,  quite  porous,  bluish-black  slag-like  material,  may  be  observed  in  the  sur- 
face of  these  flows.  This  material  is  rarely  angular  in  shape.  Other;  fragmeUits 
are  of  amygdaloidal  basalt. 

An  analysis  of  the  peculiar  bluish  black,  slag-like  material  was  made.  It 
will  be  observed  from  the  results  tabulated  below  that  chemically  it  corresponds 
with  the  avera^re  basalt : 


Si02    1 AI2O3 

Fe203      FeO 

CaO     j  MgO    1  K2O 

Na20 

CO2 

H2O 

XyO 

A. 

48.64 

14.81 

6.02 

9.78  i     7.28       4.56 

4.10 

1.72       0.88 

2.18 

B. 

51.9 

15.3 

3.1         3.6 

7.4 

8.7 

2.5 

3.3 

2.5 

1.7 

C. 

48.76 

15.89 

6.04 

4.56 

8.15 

5.98 

2.93 

3.43 

1.88 

2.61 

A. — Bluish  black  slag-like  material  from  Cook  township  Lava  Flows. 
B. — Basalt — Pirsson;  Rocks  and  Rock  Minerals,  page  22.5. 
C. — Basalt — Reis  &  Watson;  Engineering  Geology,  page  89. 

Ont.  Bur.  Mines  Report,  Vol.  28,  Part  II.  p.  15,  C.  W.  Knight. 
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The  volcanic  fratrmental  tops  of  the  Hows  seem  to  have  had  a  dual  origin.  Pri- 
marily they  are  autoctlastic  rocks  formed  by  the  inclusiion  of  the  partly  solidified  and 
brokeii-up  crust  of  the  mao^ma  in  the  still  liquid  magma  below  the  crust,  the  whole 
then  solidifying.  Secondly,  doubtless  a  goodly  percentage  of  it  is  pyroclastic  and 
has  its  origin  in  material  thrown  out  during  the  effusion  by  the  explosive  action  due 
to  the  release  of  vapors,  principally  water.  No  bedding  was  noticed  in  the  various 
zones  of  this  variety  of  fragmental  materials. 

An  incipient  pillow  lava  structure  was  almost  invariably  seen  in  the  fragmental 
surface. 

The  contacts  between  the  siirface  and  the  basaltic  bottom  of  the  succeeding  flow 
were  continuous  and  well  defmcd. 


View  showing  sharp  dividing  line  between  two 
lava  flows  in  Cook  township.  The  hand  rests  on 
fragmental  top,  and  the  flnger  points  to  exact 
line  of  contact. 

The  upper  zones  of  aU  these  flows  bore  the  car  marks  of  effusive  volcanic  igneous 
rocks  in  Ihat  tliey  had  a  marked  development  of  the  amygdaloidal,  vesicular,  scoria- 
ceous,  fragmental,  spherulitic  and  ropy  structures.  Lithophysa},  whose  origin 
according  to  Pirrson^  is  ascribed  to  repeated  shells  of  crystallization  and  a  subse- 
quent expansion  of  the  cavities  through  the  influence  of  the  aqueous  vapor  liberated 
at  high  temperatures,  were  also  noted  in  several  instances. 

Chalcedony-like  inclusions  occurred  in  several  of  the  clastic  tops.  These  appear 
to  be  epigenetic,  i.e.,  foniied  subsequent  to  the  solidification  of  the  rock.  The  min- 
eral shows  concentric  structure  and  fre(iuently  fomis  a  geode.  This  chalcedony- 
like material  was  ]")robably  formed  in  a  similar  manner  to  the  precious  opal  winch 
fills  soam<=  and  cavities  in  certain  igneoua  rocks,  more  particularly,  trachytPo.     The 


'  Pirrson — Rock  and  Rock  Minerals,  p.  265. 
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opal,  it  is  thoug-ht,  was  formed  by  the  action  of  hot  niaginatic  waters  upon  the  sili- 
cates, the  silica  liberated,  being  deposited  in  the  hydrous  form. 

Pillow  Lava 

The  pillow  lava  structure  was  well  developed  in  nearly  all  the  flows.  Generally 
if  forms  near  the  top  of  tlie  flow  although  in  several  places  it  was  observed  near,  or 
at  the  bottom,  as  is  the  case  in  Flow  No.  6. 

A  close  obsenation  for  corrolioratory^  evidence  of  the  criterion  that  "the  flat- 
tening of  the  ellipsoids  of  the  pillow  lavas  on  their  under  side  due  to  gravity 
can  also  be  used  to  ascertain  not  only  the  attitude  of  the  yolcanics,  but  the  upper 
and  lower  side  of  the  flow^"  referred  to  by  'M.  E.  Wilson^,  was  made.  In  no 
one  instance  could  this  be  verified.  It  was  found  that  an  approximately .  even 
division  existed  between  the  number  of  flattened  and  rounded  pillows,  and  there 
were  as  many  pillows  with  the  upward  surface  flattened,  as  with  the  lower. 

A  peculiar  structure  was  observed  in  the  pillows  of  flows  Kos.  6  and  13.  Con- 
centric layers  of  basalt  are  interbanded  with  layers  of  epherulites  wliioli  weather 
wliite.  A  thin  section  from  the  spherulitic  band  was  made  and  it  appears  under  the 
microscope  as  an  aggregate  of  round  figures  built  up  of  fibres  radiating  from  a  com- 
mon centre.  These  fibres  appear  to  vary  in  composition  slightl}^  at  imiform 
distances  from  the  common  centre  giving  the  sphenilites  the  appearance  "of  having 
been  built  up  of  successive  concentric  shells.  Individual  spherulites  under 
polarized  light  show  a  dark  figure  resembling  a  maltese  cross.  The  figure 
remained  constant  when  the  section  was  rotated. 

A  thin  section  of  spherulites  from  Corriegillis,  Mand  of  Axran^  Scotland, 
which  from  the  description  given,  the  writer  takes  to  'be  mudi  the  same,  hias  been 
described  as  folloAvs-.  'Tart  of  the  fibrons  radiating  structure  becomes  altere'd  to  a 
pale  green  substance  whicli  uaider  tlie  revolution  of  a  single  nicol  changes  from 
lighter  to  darker  hues  of  greens,  and  under  fully  polarized  light  gives  greys  and  steel 
blues  of  the  fin-^t  order  which  point  to  chlorite." 

From  a  microscopic  examination  the  writer  does  not  care  to  hazard  giving  the 
composition  of  these  spherulites,  but  Dana^  states  that  spherulites  in  the  volcanic 
rocks  of  Obsidian  Cliff,  YelloTv^stone  Park,  are  believed  to  consist  essentially  of  or- 
thoclase  needles  W'itli  quartz. 

Spherulites  are  indicative  of  sudden  cooling  and  rapid  crystallization  and  their 
presence  may  give  additional  evidence  of  the  now  generally  accepted  subaqueous 
origin  of  pillow  lavas.* 

Volcanic  Tuff 

The  greenish  colored,  banded,  rock  wliich  formed  a  bed  on  the  surface  of  flow 
No.  8  is\  taken  to  be  a  silicified  tuff.  Examined  under  the  {microscope  in  a  thin 
section  its  fragmental  nature  is  easily  discernible.  The  tuff  is  comprised  of  an- 
gular pieces,  principally  feld-s^ar  and  quartz  with  fragments  of  other  minerals  or 
rocks.  The  rock  weathers  white.  Other  bands  of  this  volcanic  tuff  were  observed 
but  in  no  one  instance  were  they  over  two  feet  wide.  In  one  case  the  tuff  was  ob- 
served to  lie  between  the  pillow  lava  and  the  ropy  fragmental  top.  The  tuffs  appear 
to  be  made  up  of  thin  lamin.e  which  on  weathered  surfaces  show  bedding  and  cross 
bedding  lines.  In  connection  with  the  presence  of  this  silicified  tuff  in  flow  No.  8 
it  is  interesting  to  note  that  this  flow  has  a  grey  lava  composition  to  a  depth  of  150 
feet  below  the  fra.gmental  surface.  It  is  therefore  thought  that  the  formation  of 
the  tuff  in  this  instance  was  dne  to  the  high  silica  content  of  the  grey  lava,  for  lavas 

'  Memoir  No.  39,  Geological  Survey  of  Canada,  pp.  51  and  58. 
^  20th  century  Atlas  Microscopical  Petrography,  Part  5,  p.  33. 
"  Dana,  Textbook  of  Mineralogy,  p.  372.  "'.  ^"     .7    '  , 

*  Geikie,  Ancient  Volcanoes  of  Great  Britain,  p.  184.     Daly,  AmericsfnGeotogy,  Vol. 
32,  p.  78,  1902.    Wilson,  Canadian  Geological  Survey,  Mem.  39,  p.  54. 
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of  this  type  are  very  viscous  at  temperatures  which  would  render  basic  magmas 
relativ^ely  fluids  The  vapors,  principally  water,  which  liave  been  contained  in  the 
magma  under  pressure  prior  to  extrusion,  escape  with  explosive  violence  while  in 
basic  magmas  they  pass  oft'  with  facility.  Consequently  in  the  case  of  magmas  of 
acid  composition  wa  miglit  expect  as  lis  tlie  case  in  this  instance  the  formation  of 
fine  fra^mental  material. 

Porphyritic    Lavas 

The  porphyritic  lavas,  probably  ande.^ite  porphyrites,  referred  to  in  the  various 
flows,  have  l>een  termed  "leopard  rock"  on  account  of  their  spotted  ap'pearance.  The 
white  weathering  phenocrysts  or  '"globs"'  are  sometimes  one  inch  in  diameter  and 
show  up  in  marked  contraist  against  the  darker  colored,  fine  grained,  ground  mass. 
Some  of  tlie  '"globs'  show  evidence  of  crystal  form  but  for  the  most  part  they  are 
irregular  in  outline  and  may  posisibly,  in  part,  represent  a  differentiation  product 
rather  than  true  phenocrysts.  Under  the  microscope  they  sihow  much  fracturing 
due  to  dynamic  metamorphism,  and  evidently  were  originally  a  plagioclase  feld- 
spar but  are  now  so  altered  that  only  faint  suggestion  of  tlie  original  polysynthetic 
twinning  is  revealed  by  the  microscope.  'Concentration  of  the  phenocrysts  or 
"globs"  is,  as  might  be  e.xjjected,  greater  near  the  centre  of  the  porphyritic  belt  and 
lessens  as  the  border  is  approached,  decreasing  in  concentration  until  only  sparsely 
scattered  throughoiLt  the  flanking  basalt  which  shows,  in  some  ca-ses,  an  amygdaloi- 
dal  structure.  This  fact  identifies  the  porphyritic  rock  as  part  of  the  flow  rather 
than  an  intrusive  dike  paralleling  the  strike  of  the  flows. 

A  rock  analypiis  of  a  sample  taken  from  the  porphyritic  belt  was  made  and  the 
results  are  given  below  together  with  two  other  analyse':''  for  comparison.  The 
high  percentage  composition  of  ALO;.,  and  CaO  would  point  to  the  feldspar  being 
the  plagioclase  variety,  anorthite. 


Si02 

AI2O3 

Fe203 

FeO 

CaO      MgO 

K2O 

Na20 

H2O 

CO2 

XyO 

Total 

A. 

40.30 

28.94 

4.70 

1.53 

16.2 

1.23 

0.92 

2.71      2.99 

0.64 

100. 16 

B. 

45.78 

30.39 

1.33 

1.22 

16.66 

2.14 

0.10 

1.66 

0.51 

99.79 

C. 

46.24 

29.85 

1.30 

2.12 

16.24  !  2.41 

0.18 

1.98      .... 

....      1.03 

101.35 

A. — "Leopard  rook"  from  the  porphyritic  l)elt,  Cook  town.ship  Lava  Flows. 
B. — Anortho.site,  Monhegan  island,  Maine,  U.S.A.,  l'.S.(5..S.  Hull  G95,  page  457. 
C. — Anorthosite,  mouth  of  Seine  river,  Rainy  Lake,  Ont. — Rei.s  &  Watson,  Engineering 
Geology,  page  80. 

Alteration 

The  ])riii('ipal  alteration  ])rodu('ts  are  epidote  and  chlorite.  The  alteration  of 
the  lime,  iron  and  alumina  silicates  to  epidote  has  in  ])laees  been  quite  general : 
sometimes  so  extensively  as  to  fonn  masses  which  consist  almo-^t  entirely  of  this 
mineral. 

No  mineral  of  the  /.oolite  grou])  was  idenlitied  although  a  keen  lookout  was 
kept  for  tliese  mineral.-^  which  so  frequently  occur  as  .secondary  minerals  in  lavas, 
])articularly  basaltic  ones  lining  cavities  and  coating  jointing  planes  or  composing 
the  filling  of  the  amygdulcs.  ^lincrals  of  the  zeolile  gi'ouj)  are  q\iite  common  in  the 
lava  flows  on  Keweenaw  ^oin^  ^richi'^an,  U  S.A. 


'  Engineering  -Geology,  Ries  and  Watson,  p.  92. 
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Timiskaming  Series? 

East  of  Xettie  lake,  in  Morrissette  to\nisliip,  is  a  small  area  of  clastic  rocks 
and  schistose  derivatives.  The  writer  has  tentatively  classed  these  rocks  with  the 
Tiniiskaniino-  series  owing  to  their  similarity  to  certain  rocks  of  the  Kirkland  are-i 
classified  as  Timiskaming,  and  the  fact  that  they  are  intruded  by  a  granite  porphyry 
of  tiie  Algoman  series.  On  the  Martin  claim,  No.  8501,  about  30  chains  east  of 
Nettie  lake,  is  an  outcrop  of  one  of  the  upper  horizons  of  these  sediments  whicli  is 
a  hard  conglomerate  comprised  of  water  worn  pebbles  of  greenstone,  l)aiuled  chert,  an 
occasional  granite  and  fragments  of  a  bright  red  jasper,  all  of  which  readily  separ- 
ate from  the  matrix.  The  photograph,  page  61,  shows  a  specimen  taken  from  tliis 
locaJity.  The  outcrop  is  poorly  exposed  and  the  structural  relationship  could  not 
be  ascertained.  The  lower  horizons  which  outcrop  on  the  east  shore  of  Xettie  lake 
and  extend  inland  for  20  to  30  chains,  are  so  impregnated  with  carbonat^i  and  schis-/ 
ted  to  such  a  degree  that  scarcely  anything  save  the  original  clastic  nature  is  dis- 
cernible. Ked  jasjper  peibbles  were  seen  in  this  rusty  carbonate  schist.  At  a  point 
about  30  chains  north  along  the  east  shore  a  faint  suggestion  of  bedding  was  ob- 
served. The  strike  of  the  schistosity  is  N.  40°  E.,  which  is  similar  to  that  of  lite 
series  noted  in  other  areas^.  A  bright  green  talcose  like  mineral  is  abundant  in  the 
conglomerate  of  the  upper  horizon.  This  mineral  was  identified  by  AV.  K.  McXeill, 
Provincial  Aseayer,  as  fuchsite. 

Near  the  southern  limit  of  Martin  claim.  No.  8501,  a  test  pit  has  been  enjik 
and  considerable  trencliing  done  in  the  prosimity  of  the  contact  of  the  granite  por- 
phyr}'  and  the  rusty  carbonate  schist,  classed  as  Timiskaming  series.  The  border 
facies  of  the  porphyry  is  a  light  green  colored  felsite  mineralized  with  pyrite. 
Cracks  in  this  felsite  are  filled  with  car])onate  and  are  rust^'.  The  mineral  fuchsite 
was  present  in  the  felsite  near  the  contact  with  the  rusty  carbonate  schist. 

A  sample  of  the  carbonated  schist ed  clastic,  similar  to  the  rock  compriiing  the 
outcrop  at  the  water's  edge  along  the  eastern  shore  of  Nettie  lake,  taken  from  au 
outcrop  on  Martin  claim  No.  8311,  south  east  of  Nettie  lake,  gave  the  following 
result  on  analysis : 

Silica 56.20  percent.  Magnesia 2.  32  per  cent. 

Alumina 14.19       "  Potash.  ...  .M.  .    2.84 

Ferrou.s  oxide .    .    2. 27       "  Soda ...........  2. 33       " 

Ferric  odixe 1.54       "  Carbon  dioxide.    7.10       " 

Sulphide  of  iron  Water  (com- 

(pj-rite) 4. 05       "  bined) 2. 34       " 

Lime..  : 5.08       "  — 

Total ....  100.  26  per  cent. 

The  Nettie  lake  fragmental  rocks  comprise  the  only  occurrence  of  the  Timis- 
kaming series  in  the  region. 

Pre=Algoman    Intrusives 

In  many  localities  the  Kecwatin  series  h'-is  been  intrnrled  bv  dikes  and  bost-liVe 
raas.<5e3  of  diahase  and  lamprophyre  dikes.  The  relationsJiip  of  these  to  the  Timis- 
kaming series  i.s  unknown.  T^-pical  of  these  diabase  intru.sives  is  the  one  on  the 
property  of  the  Bourkes  mine,  forming  the  Avail  rock  of  the  main  ore  body ;  and  the 
dialKi.^e  intrn.sion  at  the  falls  a  few  chains  southea.<t  of  the  office  building.  The  dia- 
base dike  on  the  road  allowance  'between  the  north  hallf  of  lots  eight  and  nine  in  the 
second  concession,  Benoit  township,  is  also  of  this  type. 

Dikes  of  lamprophyre  are  ccymmon  in  the  Keewatin.  The  dike^  are  usually 
qnite"  narrow,  the  majority  seen  being  under  two  feet  in  width.  A  schistose  struc- 
ture is  frequently  developed.     A  mica-lamprophyre  dike  20  feet  wide  may  be  seen 

*  Geological  Notes.  Man  No.  23a.    (Kirkland   Lake  and  Swastika  Gold  Areas),  Ont. 
Bur.  Mines,  Vol.  23,  Part  IL 
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along  the  western  boundary  of  Benoit  townsliip  about  18  chaiais  north  of  the  south- 
west corner  of  the  townsliip.  On  the  Mosher  claim,  No.  5S3J,  j5ernhardt  township, 
a  12-inch  nuica-Iamprophyre  dike  cuts  the  contorted  schistose  greenstone,  striking  N. 
15°  W.  magnetic.  This  dike  has  been  so  impregnated  with  carbonate  solution  that 
it  is  altered  largely  to  ankerite. 

In  several  localities^  contemporaneous  with  the  lamprophyre  dikes,  are  the  com- 
plementary types.  There  is,  for  instance,  a  hornblende-lamprophyre  dike  50  feet 
wide  on  the  southern  boundary  of  Melba  to^niship  alx)ut  one  and  three-qnarter  miles 
east  of  the  southwest  corner,  and  here  an  aplite  dike  striking  north  2°  west  miagnetic 
cuts  in  between  the  lamprophyre  and  the  baisiaJt.  Other  inatances  of  complementary 
dikes  will  be  citod  later, 

Algoman 

The  granite,  syenite,  grano-diorite  (monzonite)  batholiths  and  bOiSses,  also 
the  feldspar-porphyry  and  the  quartz-porphyry  dikes  occurring  throughout  the  area 
a.re  thought  to  belong  to  the  Algoman  series.  There  is  a  possibility  that  minor 
occurrences  mapped  as  Algoman  on  the  accompanying  map  may  be  acid  phases  of 
the  Nipissing  diabase. 

As  has  already  ibeen  pointed  out,  the  Timiskaming  (  ?)  series  in  the  vicinity  of 
Nettie  lake  was  observed  to  have  been  intruded  by  a  granite  porphyry.  This  por- 
phyry is  typical  of  the  area,  variations  being  largely  resultant  from  conditions  of 
intrusion  and  solidification.  Analysis  of  the  granite-porphyry  showed  a  silica  con- 
tent of  72.86  per  cent.  The  eastern  extension  of  the  Winnie  lake-Maisonville 
township  batholith  of  hornblende-granite  occupies  the  southwest  quarter  ol' 
Bemhiardt  towniship.  This  batholith  varies  quite  locally  from  a  hornblende-granite 
to  a  pink  syenite  or  to  a  quartz-d'iorite.  The  two  latter  seem  to  be  border  facies  of 
the  granite,  for  this  occurrence  wias  particularly  noted  near  the  border  of  the  batho- 
lith. The  granite  passes  gradually  into  a  syenite  or  grano-diorite  without  material 
change  in  texture,  and  this  is  indicative  of  some  process  of  difFerentiation  subsequent 
to  the  entry  of  a  single  body  of  the  parent  magma  into  its  chamber  rather  than  suc- 
cessive intrustiionis  of  different  magmas.  This  feature  was  nottably  observed  on  the 
high  ridge  southwest  of  Bonrzk  lake.  The  pink  syenite  passes  gradually  to  a 
granodiorite  in  which  the  hornblende  predominates,  and  in  which  pink  feldspar 
(orthoclase)  and  quartz  comprise  as  low  as  25  per  cent,  of  the  rock.  A  simihir 
transition  was  seen  northwest  of  Webash  lake.  The  granite  and  syenite  are  always 
of  a  deep  rose  color. 

The  only  other  noticeable  occurrences  of  granite  are  near  Butler  lake  along  the 
Benoit-Black  boundary  in  the  southwest  corner  of  Black  township,  and  in  Thack- 
eray township  south  of  No.  3  post  of  claim  No.  T.T.  7.  The  first  two  occurrences 
have  biotite  and  other  feniic  minerals  whereas  that  last  noted  is  a  binary  granite. 

In  the  monzonite,  or  grano-diorite,  referred  to  on  the  accompanying  map  No, 
30  c,  the  femic  minerals  pre'dominate  but  quartz,  pink  orthoclase.  and  some  plagio- 
clase  feldspar  are  plainly  visible.  Thin  sections  of  this  type  of  rock  from  three 
different  localities  under  the  microscope  showed  a  wonderful  development  of  a 
microipegmatitic  texture,  being  an  intergrowth  of  quartz  and  feldspar,  one  mineral 
containing  particles  of  the  other.  The  arrangementsi  present  a  more  or  less  regular 
pattern  which,  from  its  fancied  reisemfolance  to  certain  ancient  inscriptions,  has  been 
also  termed  "graiphic  texture." 

Many  dikes  of  red  and  grey  feldspar-por])hyr}-  cutting  tlie  Keewatin  wctp.  .seen. 
Under  the  microscope  the  rock  shows  phenocrysts  of  acid  plagioc-lase,  and  occasional 
■quartz  and  hornblende,  imbedded  in  a  fine' grained  groundmass  consisting  of  feld- 
spar, quartz  and  other  minerals. 

'  See  page  46. 
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A  rather  singular  porphyry  may  be  seen  on  James  claim,  Xo.  8201,  in  Morris- 
sette  township.  The  porphyry  contains  pink  phenocrysts  three  quarters  of  an  inch 
in  diameter  of  orthoclav^e  fekkpar  displaying  a  distinct  zomai  structure,  and  smaller 
(not  greater  than  one  quarter  of  an  inch)  phenocrysits  of  plagioclase  feldspar  with 
an  occasional  quartz,  imbedded  in  a  grey  groundmaiss.  The  dike  is  30;  feet  wide  and 
strikes  approximately  northeast  and  southwest.  The  porphyry  weathers  a  faint 
•pink  color.  Many  of  the  porphyry  dikes  seen  in  Bernhardt  and  Benoit  townships 
have  a  general  east  and  wa^t  strike.  On  Bergstrand  claim,  Xo.  6850,  Benoit  town- 
ship, there  are  several  dikes  of  feldspar-porphyry  ranging  in  width  from  four  to 
thirty  feet,  all  of  which  have  an  east  and  west  Sitrike.  These  dikes  closely  resemble 
those  in  the  southwest  comer  of  Bernhardt  townehip  in  that  they  have  considerable 
hornblende  and  some  larger  blood-red  feldspar  phenocrysts. 

The  occurrence  of  quartz-porpliATies  is  particularly  confined  to  tlie  Goodlish 
lake  area  and  the  vicinity  of  Jack  Post  camp,  a  few  chains  north  of  the  third  mile 
post  on  the  southern  boundary  of  MoiTissette  to^vnsliip.  This  porphyry  has  al- 
ready been  fully  described  by  A.  G.  Burrows  and  P.  E.  Hopkins^. 

Cobalt  Series 

The  Cobalt  series  represents  the  latest  sediments  of  the  area  overljing  the  older 
complex.  The  series  consist  of  conglomerate,  greywacke,  argillite,  arkose  and  quart- 
zite.  Individual  members  of  the  series  are  not  aibruptly  defined.  In  a  general  way 
there  is  an  orderly  succession  from  a  basal  conglomerate  through  slate-like  grey- 
wacke and  argillite  to  greywacke,  or  more  rarely  in  this  area  to  an  impure  quartzite 
or  an  arkose  which  in  turn  is  overlain  by  an  uupper  conglomerate.  The  bedding 
planes,  in  all  the  outcrops  seen,  are  horizontal  or  nearly  so.  The  beds  appear 
undisturbed. 

The  occurrence  of  the  Cobalt  series  in  the  Black  River  area  is  confined  to  the 
townshi-ps  of  Black.  Benoit  and  Lee. 

In'  Benoit  a  'hill  100  feet  high  in  lot  two  in  the  first  concession  comprises  the 
largest  area.  Small  outcrops  extend  northward  to  the  fifth  concession :  all  outcrops 
are  west  of  the  lot  ten  and  eleven  ]fi';ae. 

In  Black  township  the  distribution  is  more  widespread,  outcrops  being  seen  in 
•almost  ever}'  section  of  the  towniship.  The  loO-foot  hill  in  this  toMTiship  west  of 
Butler  lake  is  a  landmark  for  miles  aronnd.  Here  the  lowest  horizon  is  a  conglom- 
erate, largely  composed  of  red  granite  boulders  imbedded  in  a  greywacke  matrix. 
The  uppermost  horizon  is  a  red  greywacke,  extremely  resistant  to  weathering..  The 
intermediate  beds  of  argillite  and  slate-like  grewacke  being  less  resistant,  have 
been  more  disintegrated  fonning  a  talus  wliich  spreads  for  several  chains  around  the 
cliff's  ba^e  on  the  north  and  west.  The  weathering  of  these  intennediate  beds  leaves 
the  upper  ones  overhanging,  giving  the  hill  a  top-hea^^'  appearance. 

An  outstanding  feature  of  the  larger  outcrops  is  the  precipitous  faces.  In 
Black  township,  for  example,  there  are  several  east  to  west  ridges  and  all  have  preci- 
pitous faces  toward  the  north.     Posisibly  these  steep  faces  are  due  to  faults. 

As  the  individual  members  of  this  series  have  already  been  fully  described  ^,  a 
repetition  will  not  be  made  here. 

The  relationship  of  the  Cobalt  series  to  the  underl}-ing  ])asement  was  only  seen 
at  a  few  points.  In  the  southwest  quarter  of  the  south  half  of  lot  eleven  in  the 
second  concession  of  Benoit  towniship,  a  congdomerate  underlying  a  bed  of  slate-like 
gre}'wacke  lies  unconformably  upon  the  eroded  surface  of  Keewatin  greenstone. 
The  outcrop  of  conglomerate  is  only  exposed  by  trenching  for  a  few  square  yards. 

'  Ont.  Bur.  of  Mines,  Vol.  25,  1916.  Part  I.,  p.  260. 

'  W.  G.  Miller,  Ont.  Bur.  of  Mines,  Vol.   19,   Part   II.  4th   edition.   1913. 
(M.  E.  Wilson,  Canadian  Geological  Survey,  Mem.  39. 
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In  Black  township  at  a  point  two  and  a  quarter  miles  north  of  Woollings'  camp 
an  east  to  west  ridge  of  conglomerate  has  a  sheer  drop  on  the  north  side  of  20  feet. 
About  100'  feet  north  there  is  a  low  outcrop  of  basalt,  mineralized  with  pyrite,  which 
appears  to  directly  underly  unconformably,  the  conglomerate  although  the  actual 
point  of  contact  was  obscured. 

A  glacial  erratic  of  conglomerate  20  to  25  feet  in  diameter  was  observed 
just  north  of  ^^'oullings'  cumip  and  Scotties  Springs  road  aiitl  about  20  cbains  east  of 
the  camp.     Numerous  other  erratics  are  scattered  throughout  Black  townhip. 

Keweenawan    Diabase 

The  youngest  rocks  of  the  pre-C'amibrian  in  the  Black  Eiver  area  are  dikes  and 
small  intrusive  masses  of  diabase,  trap  and  gabbro.  They  may  corresiX)nd  in  age  to 
the  Nipissing  diabase,  or  the  later  olivine  dliab0;se  dikes.  They  vary  in  texture 
from  aphanitic  to  coarse  in  grain.  A  microiscopic  examination  of  them  shows  that 
tjhey  are  'augite-diabase  irrespective  of  the  texture,  Tbey  show  a  texture  which  is 
identical  with  that  of  other  weU  kno^vn  Keweenawan  rocks  of  Northern  Ontario,  i.e., 
a  "beautiful  ophitie  texture,  the  lath-like  cr3Tstals  of  basic  plagioclase  cutting  into 
and  penetrating  the  crystals  of  augite.  The  percentage  composition  (megascop- 
ically  examined)  of  the  femic  minerals  varies  and  from  the  one  outcrop  specimens 
ffifferinj^  (greatly  in  appearance  may  be  obtained.  Tlie  color  and  texture  are  vari- 
able according  to  solidification  conditions.  Small  dikes  and  marginal  masses  are 
black,  elsewhere  the  general  color  is  greyish  green  to  dark  green  and  the  texture 
medium.  In  some  only  a  very  min(n-  amount  of  pyroxene  is  present.  There  are 
two  types  of  diabase,  one  with  olivine,  the  other  olivine  free  tbe  latter  being  by  far 
the  more  common  type. 

The  relationship  with  the  older  underlying  rocks,  other  than  tbe  Keewatin,  was 
seen  only  in  a  few  instances.     These  will  be  cited  later. 

As  much  of  the  diabase  mapped  has  been  correlated  only  on  petrographic  evi- 
dence, it  is  possible  that  eome  may  represent  older  intrusives.  In  this  connection 
it  is  noted  that  P.  E.  Hopkins*  states  that  in  the  area  to  the  north  there  are  diabases 
which  micro'scopically  are  identical  with  the  Nipissing  diabase  at  Cobalt,  but  which 
appear  older  than  the  latter. 

In  both  Bisley  and  Black  townsbips,  narrow  c-omplementr}-  dikes  were  seen  cut- 
ting the  diabase.  About  3  miles  north  of  Woollings'  camp,  in  Blaick  township,  there 
is  an  outcrop  several  chains  in  diameter  of  this  fresli  diabase.  At  the  southern  limit 
of  tbe  outcrop  the  diaibase  can  be  seen  to  intrude  and  overlie  the  Cobalt  series.  The 
visible  mom1>er  of  the  Coibalt  series  was  an  argillito.  ('(.wnplementary  dikes  ocr 
curred  also  at  this  point. 

On  the  Bergstrand  claim,  No.  685'0,  being  the  southeast  quarter  of  lot  eleven 
in  the  fourth  concession  of  Benoit  township,  one  of  tiie  feldspar-porphyry  dikes,  al- 
ready referred  to  in  connection  with  tlie  Algoman  series,  is  paralleled  on  the  south 
by  a  dike  two  feet  wide  of  fresh  dialwise.  The  texture  of  tlie  diabase  is  aphanitic  fit 
the  contact,  gradually  becoming  coarser  until  a  fairly  coarse  texture  is  asisumed. 
The  diabase  does  not  actuaJly  cut  thi'  Algoman  porphyry ;  the  gradation  of  texture, 
however,  would  point  to  the  porjihyry  having  been  in  place  prior  to  the  intrusion  of 
the  diabase.  A  similar  rolationsliip  was  also  noted  in  ibc  norililialf  of  lot  eleven 
in  the  third  concession  of  Benoit  townshij). 

In  no  one  instance  were  the  exomorphic  effects  of  the  di'abase  important.  The 
intruded  rock  was  apparently  unaltered   three  or  four  inches  from  the  contact, 

'  Marginal  geological  notes.  Map  No.  24a,  Beatty-Munro  Gold  Area. 
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Glacial  and  Recent 

It  is  roughly  considered  that  at  least  75  per  cent,  of  the  Black  River  area  is 
everlaid  \\-ith  a  mantel  of  'boulders^  gravel,  sanVl  and  boulder  clay.  The  clay,  sand 
and  gravel  is  frequently  stratified  or  rudely  so. 

Much  of  the  clay  area  of  Benoit  to^mship  is  already  settled  a(nd  doub'tle&si  in 
time  other  level  tracts  of  clayey  soil  throughout  tlie  area  will  be  cleared  for  agri- 
cultural purposes. 

No  attempt  was  made  to  differentiate  the  areas  of  clay,  sand  or  gravel,  and  a 
geological  histor\-  of  the  glacial  period  does  not  fall  within  the  scope  of  this  work. 

Economic  Geology 

The  Black  River  area  comprises  325  square  miles  of  the  great  pre-Cambrian 
region,  which  in  Ontario  h'a.s  ])roduced  such  important  mining  centres  as  Porcupine, 
Kirkland  Lake,  Cobalt  and  Sudbury. 

There  is  but  one  property  in  the  area  upon  which  a  mining  plant  has  been  in- 
stalled, and  few  loc-aliticvs  where  an^-thing  more  than  the  most  superficial  prospect- 
ing has  been  done.  Therefore,  the  fact  thait  the  area  has  not  a  producing  mine,  has 
little  or  no  bearing  on  its  future  possibilities;  but  the  fact  that  the  formations  are 
akin  to  those  of  neighl)ouring  camp.<  already  proven,  combined  with  the  fact  that 
there  exists  a  "widespread  distribution  of  iVlgoman  granite,  syenite  and  porphyry 
intrusives,  with  which  the  deposition  of  gold  is  said  to  be  associated,  augurs  well 
for  the  future  of  the  area. 

In  proximity  to  these  acid  intrusives  gold  should  be  carefully  prospected  for, 
particularly  where  the  greenstones  have  been  rendered  schistose.  In  these  local- 
ities, as  has  already  been  pointed  out^,  prospectors  should  be  on  the  look-out 
for  tin. 

Veins  are  comparatively  plentifu.1  in  the  area  and  in  some  localities  they  appear 
{well  miinei^alized.       The  principal  types  being: — 

(1)  Fissure  veins  containing  chiefly  calcite,  and  minor  quantities  of  quartz  as 
gangue,  with  sphalerite,  galena  and  other  sulphides  in  subordinate  amounts.  These 
deposits  are  rarely  auriferous  in  economic  amounts. 

(2)  Quartz  veins  occupying  fissures.  These  frequently  contain  pyrite,  in 
crystals,  and  are  often  auriferous. 

(3)  Torsion  cracks,  which  have  been  sul>sequently  filled  by  solutions  deposit- 
ing quartz,  comprise  another  dais's.  These  usually  take  the  form  of  short  lentic- 
ular splashes  of  quartz  which,  unless  vers'  numerous,  could  not  constitute  an  ore 
body  even  though  mineralized. 

(4)  Joint  pknes  -whicli  have  been  filled  with  quartz.  This  type  is  almost 
invariably  narrow  and  frequently  carries  free  gold.  The  horizontal  veins,  occur- 
ing  in  the  vicinity  of  Bourkes.  have  been  classed  with  this  t}'pe. 

(5)  Sheer  zones  have  l>een  infiltrated  with  quartz  and  calcite.  The  quartz 
and  calcite  lenses  vary  from  a  fracition  of  an  inch  to  iseveral  inches,  or  a  foot  in 
width.  The  rock  infiltrated  by  the  quartz  and  calcite  l>earing  solutions  is  ti'sually 
impregnated  with  iron  pyrites.  The  main  vein  of  the  Bourkes  Mines  Limited,  is 
considered  as  one  of  this  class. 

(6)  Pyrrhotite  and  sailphide  bodies  occupying  channels  similar  to  the  fore- 
going. The  sulphide  lx)dies  are  believed  to  have  tlie  same  origin  as  the  auriferous 
quartz  deposits,  that  is  to  say,  to  be  genetically  connected  with  the  Algoman  intru- 
sives^. Granite  or  porphyr)-  intrusions  were  observed  in  close  proximity  to  these 
deposits,  and  in  the  deposit  on  the  Post  claim — No.  LL.  486S,  Morrissette  towaiship 

'  Cyril  W.  Knight,  Marginal  geological  notes,  Ben  Nevis  Gold  Area.  Map  No.  29c. 
'  MiUer  and  Knight,  Metallogenetic  Epochs  in  the  Pre-Cambrian  of  Ontario,  Trans. 
RoyaJ  Society,  1915,  Vol.  9. 
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— the  deposit  on  the  foot'\\-aU  had  a  felsitie  iborder  facies  5  feet  wide.  The  sul- 
phide ores  in  northern  Manitul»a  are  beheved  to  have  had  a  similar  origin.^ 

(7)  Parallel  slip  planes  coated  with  quartz  and  a  thin  film  of  molybdenite-  as 
in  the  Goodfish  Lake  area. 

Veins  of  the  fissures  and  sheer  zone  types  frequently  contain  breccdations  of 
the  wall  rook,  the  edges  of  which  have  either  been  altered  to  secondary  mineral* 
or  partially  replaced  by  sulphides.  Secondary  minerals  such  as  chlorite  and 
epidot^  are  comnnon. 

Ko  general  strike  is  common  to  the  veins  in  the  area;  there  is,  however, 
more  Assuring  in  an  east  and  west  direction,  and  at  right  angles  thereto,  than  in 
any  other.  The  cliannels,  through  which  the  vein-forming  solutions  passed,  appear 
to  have  had  a  dual  origin.  From  the  close  association  of  some  of  the  gold-ibcaring 
veinig  (1)  with  the  pre-Algoman  diabases  it  is  inferred  that  tsome  of  the  fracturing. 

Notably:  — 

1. — iMain  vein  on  Bourkes  Mines  Ltd.  property. 

2. — Auriferous  veins  on  Webb  claims,  lot  7,  con.  I  and  IT,  Benoit  to/wnsMp. 

3. — Auriferous  veins  on  Skjonsbye  claim,  lot  2,  con.  I,  Benoit. 

directly  ot  i-ndirectly,  was  caaised  by  these  intrusives.  Again,  numerouis  veins 
cut  or  parallel  the  Aligoman  injt.nisives  amd  the  fracturing  forming  this  class  may 
be  attributed  to  these  intrusives,  which  would  mean  that  these  deposits  w^ere  formed 
immediately  following  the  acid  intruisions.  ■  The  close  connection  beitween  the  gold 
quartz  veins  and  the  Algoman  intrusives  is  shown  by  the  occurrence  of  bLotcbes 
or  stringers,  in  practically  all  the  veins,  of  a  deep  pink,  feld'spathic  mineral,  iden- 
tified mainly  as  orthoclase  feldspar.  This  is  considered  to  be  a  seepage  from  the 
granite  intrusives.  Some  of  the  narrow  granite-porphyry  dikes  ane  reported  to 
carry  small  gold  values. 

Gold  occurs  chiefly  in  the  native  state  in  narrow  veins  in  a  quartz-calcate 
gangue.  Tellnrides  of  gold  are  reported  in  several  localities  and  have  been  iden- 
tified ^  in  the  main  vein  on  the  Bourkes  Mines  Limited  property.  This  latter  occur- 
rence— as  the  telluride — while  unique  has  not  to  date  proved  to  be  of  economic  im- 
portance in  Ontario.  Gold  is  frequehtly  associated  with  the  minerals  molybdenite 
and  pyrite. 

The  cossati.on  of  work  by  the  Bdnrkes  3Iines,  Limited,  has  booi  a  great  set- 
back to  the  further  development  of  prosipects  in  the  vicinity  of  Bourkes;  and  while 
gold  has  been  found  on  many  propei-ties,  capi/tal  i,s  lacking  to  prove  or  disprove 
their  economic  value. 

To  sum  up,  the  greater  pi-art  of  the  area  has  been  'l)ut  silightly  prospected.  • 
Gold  bias  already  been  fouaid  in  maaiy  lo'calities  and  the  eoonomic  im^oortance  of 
these  discoveries  is  still  problematical.  The  vi'oinity  of  acid  intrusions  should 
be  carefully  prospected  for  gold  and  tin;  The  latter  mineral  may  occur  in  quart^^ 
veinis  on-  the  borders  of  granite  kndbs  and  in  granite,  or  as  (grains  disseminated 
through  the  rock  adja'cent  to  the  granite.  Quartz,  topaz,  tourmaline  and  fluorite 
are  commonly  found  with  tin  deposits,  ais  are  also  wolframite  amd  scbeelite,  and 
other  contact  minerals. 

The  galeTVa-sphalerite  deposits  should  be  oairefully  examined  for  silver  and 
gold,  which  if  present  in  sufiieient  anwunts,  Avould  make  these  deposits  A\"orkable. 
These  deposits  d^o  not,  lio^TCver,  appear  to  carry  more  than  traces  of  goM,  whereas 
silver  values  up  to  57  ounces  i>er  ton  have  been  obtained. 

Description  of  Black  River  Area  according  to  Townships 

A  more  detailed,  account  of  the  topogn-aphy  aaid  economic  ]X)ssibilities  of  the 
nine  townships,  of  the  Black  'Biver  area  is  giiven  in  the  following  paragraphs,  to- 
gether with  brief  notes  on  some  of  the  mining  claims. 

'  E.  L.  Bruce,  Mem.  105.  Can,  Geol.  Sur.  190S,  p.  61. 
''  Ont.  Bur.  Mines,  Yol.  25,  Part  1,  1916,  p.  262. 
"  Ont.  Bur.  Mines  Report.  Vol.  26,  p.  250. 
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Cook 

Cook  towndiip  consists  lai-gely  of  low  country  covered  ivitli  an  exceptionally 
fine  g-ro-wtli  of  Ijlaok  gpTuce.  Consideralble  -wood  for  both  pulp  and  lumber  pur- 
poses  has  already  been  cut  and  timbering  operations  are  still  active.  Practically 
none  of  the  townsliip  isi  under  cultivation.       Only  one  settler's  clearing  was  seen. 

There  are  three  important  hills  all  comprised  of  Keewatin  nocks,  two  ekmg 
the  boundary  in  tbe  s'OutlwTist  co'mer,  and  one  n'amed  Lava  Flow  mountain  in  the 
northwest  jmrt  of  the  toA^niship. 

.  The  predoniinant  rfocks  are  Keewatin  wliich  in  many  looalities  are  well  ex- 
posed. The  rocks  are  generally  massive,  and  little  fissuring  was  observed.  Shear 
zones  wherever  seen  had  an  east  and  west  i&trike.  Few  veinls  were  seen,  and  no 
extensive  mineralization  noted. 

The  Pike  river  and  the  creek  which  flows  along  the  north  portion  of  the  third 
conoession  are  not  at  present  navigable  o\nng  to  nimierous  log  jams. 

Barnet 

Barnet  township  is  west  of  Thackeray,  and,  like  its  neighbour,  is  not  easily 
accessible.  The  shortest  route  is  by  tlie  westeri:  bonndary  of  Melba  from  Where 
the  Black  river  flows  a  few  chains  Avest  of  the  line.  This  route  was  followed  by 
our  party,  but  the  line  etspeciailiy  along  the  weistem  boundaxty  of  Bamet  iis  poorly 
cut  out,  extreandy  difficult  to  foUbw,  and  not  ■pir&etioahle  for  packing.  It  is 
therefore  recommended  that  from  the  south  west  comer  of  the  township  some  alter- 
native route  be  chosen  to  enter  the  to>\niship.  The  majority  of  the  lot  and  con- 
cession lines  are  well  cut  out  and  offer  good  travel  routes',  particularly  the  line  be- 
tween the  third  and  fourth  concessions,  which  has  been  used  as  a  trail. 

It  has  been  estimated  that  15  per  cent,  of  the  township  is  rock  and  a  like 
amount  muskeg.  There  are  few  outstanding  hills  or  ridges,  the  princdpal  one 
being  in  lots  one  in  the  third  and  fourth  concessions,  and  at  the  south  of  Fitter 
lake.  From  the  lasit  named  point  a  splendid  view  of  tlie  township  may  be  had. 
The  balance  of  the  township  is  chanaoteriaed  by  the  evemieiss  of  its  landscape  and 
the  numerous  creeks. 

Patches  of  spruce  and  poplar  siiitaMe  for  pulp  wood  puirposieis  are  frequeoitly 
met  with.  In  the  north  of  the  township  areas  of  saniidy  country  exist,  many  of 
which  have  been  burnt  over.  There  are  areas  of  clayey  isioil,  well  drained  and 
suitable  for  agricfuitural  purposes. 

The  Pilce  river  is  a  good,  stream  50  to  GO  feet  wide,  four  to  six  feet  deep 
with  high  banks,  and  a  fair  current.  This  stream,  -wiere  it  not  for  the  numerous 
log  jams,  would  be  quite  navigable,  so  far  as  we  conld  judge  from  various  views 
obtained  during  our  exploration  work,  anid  if  sot  it  shoiuld  be  cleared  ooit  in  order 
to  give  freer  access,  not  only  to  Bamet,  but  to  the  northem  part  of  Cook  to^aiship 
as  well. 

The  dominant  rocks,  are  the  same  monotonous  types  of  Keewatam  Lavas  so 
characteristic  of  this  and  adjoining  areas.  In  small  areas  there  are  dikes  and 
boss-like  masses  of  granite,  grano-diorite  and  porphyry.  In  no  instance  had  the 
vicinity  of  those  intnisaves  been  exploited. 

Thackeray 

Thackeray  to^Tiship  is  accessible  by  a  trail  which  follows  the  eastern  bounda.ry 
of  Melba  to\\Tiship  northward  from  the  crossing  of  the  Black  river.  This  trail 
was  well  travelled  when  tihe  first  staking^  w«re  made  in  the  township  and  is  still 
in  good  condition. 

The  general  charajober  of  the  whole  towns'hip  is  that  of  a  gently  "undulating 
tract  of  lanrl.  The  north  and  northwest  parts  are  largely  jackpine,  sand  plain 
country.  The  rock  outcroppings  are  not  prominent,  being  confined  to  the  soutli- 
west  quarter  of  the  township. 


50 


Department  of  Mines 


No.  4 


The  prevailing  rocks  belong  to  the  Keewa/fcin  series  and  the  only  onts'tancMng 
geological  feature  is  the  many  intrusive  dikes  of  feldspar  porphp-y,  and  granite; 
a  few  of  these  have  been  sho^\^l  on  the  accompanrs'ing  map.  A  very  beautiful 
syenite-porpliyry  containing  rectangular,  elongated  phenocrs'sts  of  feldspar  some- 
timeis  three  quartems  of  an  iiueh  long  and;  onily  one  sixteenrth  to  ooie  eightih  of  an 
inch  wide  was  seen  in  situ,  in  several  places.  This  ])orphyry  was  noticed  only  in 
Thackeray  to^vTiship.  The  niinieralized  veins  s€«ni  to  be  cloisely  associated  with 
the  acid  intrusions  of  poa^phyry  or  granite.  Assays  of  gold  were  oiht-adned  but  liie 
writer  is  informed  these  were  not  high.  The  prospecting  in  Tliockeray  towiusliip 
appears  to  haj\'e  been  of  aji  extremely  soiperficial  type  wjhicli  acoomipanies  a  "rush/' 
antl  in  reality  does  more  harm  than  good  to  an  area.  From  the  numerous  small 
dikes  of  the  Algoman  series  and  the  amount  of  mineralization  seen  in  places  it  would 
seem  that  this  area  sJioulid  be  more  oarefiilly  prospected. 

Graib  samples  from  a  test  pit  along  the  trail  niamiing  north  of  the  Hlowey  camp 
site,  and  from  workings  thought  to  be  on  Andrews  claim  ^  did  not  give  any  gold 
values. 

No  free  gold  was  sieen  on  any  of  the  claims  altliongli  finds  have  heen  reported 
in  this  localitv. 


Base  of  "Defiance  Peak,"  Black  township.     Note  the  almost  Korizontal  strata  of  the 

Cobalt  series. 


Black 

l)lack  township  is  accessible  cilhtT  hy  the  Woolliiigs'  cjunp  road  from  Scotties 
Spring>5,  or  by  the  water  route  from  Bourko^s  already   mentioned. 

The  topography  consists  mainly  of  rolling  well  drained  country 
with  unimportant  Mills.  The  mort.h  of  the  toivnipihip  is  ^more  rugged.  From  the 
prominent  peak  of  the  hill  wct=t  of  Butler  lake  a  commatiding  view  of  the  township 

'  The  writing  on  the  claim  posts  is  no  longer  legible  and  the  claim  lines  are  so  irregu- 
lar and  difficult  to  follow  that  the  writer  was  not  positive  of  the  claim.  The  discovery 
consisled  of  a  highly  inclined  quartz  vein  containing  Inclusions  of  the  5-20  Irnch  felsite 
dike  which  formed  tlie  footwall  and  of  the  Keewatin  diabase  which  comiprised  the  hang- 
ing wall.  The  quartz,  the  fel&ite  dike  and  the  hanging  wall  rock  were  weJl  mineralized 
with  sulphides. 
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may  be  had.  Large  s*iii<l  fplain  areas  exist.  The  road  from  tJie  eastern  boundary 
to  the  creek  crossing,  south  of  Errett  lake,  pi^sses  through  jack  pine  sand  plain 
country.  There  are  numerous  prominent  sand,  ridges  in  the  northwest  section  of 
the  township. 

The  entire  town-ship  is  well  timl>ered  and  there  are  many  excellent  patches  of 
black  spruce  and  of  poplar.  T.  S.  Woollings  and  Co,,  of  Englehart,  hold  a  timber 
permit  for  Black  and  Lee  townsJiips.  Pulp  -wood  cutting  operations  were  com- 
menced in  the  spring  of  1920.  Camps  have  l)een  constructed  in  various  parts  of  the 
townshij)  and  Itv  the  fail  of  1920  several  thousand  cords  of  pulp  wood  awaite<l  ship- 
ment over  the  company's  railroad  to  which  steel  is  being  laid  from  mileage  181  on 
the  Temiskamang  and  Niorthern  Ontario  railroad  Avestward  into  Black  townshiiD. 


Defiance   peak,    Black   towns-hip,   comprised   of 
slate-like  greywake  and  conglomerate. 

Geologically  tlie  outKSifcanding  fearf;ure  of  the  twwnsihip  is  the  numerous  remnants 
of  the  Cobalt  serjos.  In  Black  township  as  in  the  balance  of  the  area  the  dominant 
rock  t^-pes  are  Keewatin.  Con6idera]>le  Assuring,  scliistosity  and  mineralization 
was  noted,  particularly  in  the  northea.st  part  of  the  to'wnfiliip.  In  this  section  there 
are  some  old  stakings  ujpon  wliioh  muoh  trenching  hais  been  done  and  a  few  test  pits 
sunk.  About  one  half  mile  -west  of  Defiance  peak  there  are  f^ome  old  workings,  30 
to  40  feet  deep,  judging  from  the  dimip,  on  a  highly  mineralized  calcite  vein  con- 
taining numerous  fragments  of  the  basaltic  wall  rock.  The  vein  siliows  a  banded 
structure  of  calcite  and  some  basic  material  noAv  largely  altered  to  chlorite,  heavily 
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imneraUzed  •with  siilpliid'as.  Spihalerite  is  the  most  abunidant  mineral — then  iron 
pyrites,  galena  and  elialoopyrite  in  decreasing  amounts  as  named.  A  grab  sample 
failed  to  show  any  gK>ld  Tialues.  In  the  vicinity  mjuch  mnnjeralizaition  wais  seen  and 
it  was  thought  that  tliis  section  merited  more  intensive  prospecting.  SmaM  areas 
of  Algoman  granite  are  exposed  in  tlie  northeast  and  southwest  of  the  tcnvnsliip. 

The  only  work  in  progress  during  the  summer  of  1920  was  on  daims  along  the 
trail  west  of  -Malloch  lake.  Here  some  blasting  has  been  done  on  a  vein  complex  in 
tile  Keefwatin  dolerite  consisting  of  mimeroois  lenticodar  shaped  veinlets  of  quartz, 
slightly  mineralized  with  pyrites.  A  13-foot  test  pit  has  l)een  sunk  on  a  mineral- 
ized chlorite  schist  .sheer  zone,  the  strike  of  the  schistosity  l)eing  south  50  degrees 
east  magnetic  and  dip  almost  vertical.  The  joint  planes  and  planes  of  schistosity 
have  been  infiltrated  with  calcium  carbonate.  Values  in  gold  are  reported  from 
this  locality. 

Benoit 

The  Temiskaming  and  Northern  Ontario  liailway  runs  through  the  centre  oC 
Benoit  to\\'nship,  making  all  parts  readily  accessible;  in  addition  road  allowances 
have  been  cut  and  well  used  trails  are  numerous. 

At  present  the  only  post  office  in  the  Bliack  Kiver  area  is  situated  at  Bourkes, 
Althougli  it  is  midcTsitxwd  thiat  an  application  has  l_>een  maide  for  the  organization 


A  settler's  home  and  clearing  along  the  Black  river,  in  Benoit  township. 

of  another  in  the  nioi-tili  of  the  townisdiip  on  the  railroad,  aJbout  one  iijaif  mile  soutlh 
of  Scotties  Springs,  wliere  a  thriving  settlement  has  recently  l)een  established. 
Black  Eiver  is  the  proposed  name  of  the  new  post  office.'^ 

Iklany  quarter  iscctions  have  been  taken  up  as  homesteads,  mucii  of  tihe  land  is 
cleared  and  some  is  nndcr  cultivation.  During  the  summer  of  1!)20i  there  was  an 
influx  of  settlers  into  the  nlorthem  hiall;  of  the  township,  cpqiecially  along  the  Black 
river  and  the  railroad. 

The  topography  of  the  townsiliiip  is  generally  flat  'Omd  the  land  well  drained, 
►^am^x}'  areais  are  not  large.  The  nortSiwest  quarter  of  the  to^n■lBhip  is  lately 
sandy  with  ocoais/ional  rock  outcrops.  A  splendid  groaHh  of  ]wplar  and  spruce 
suitable  for  ])ulp  AN^ood  is  iscatitered  th^oughl0^lJt  the  to'\niisfhip  and  many  cords  have 
already  been  cut  by  the  entciprisiing  sottilers. 

'  During  the  saimmer  of  1921,  Scotties  Springs  P.O.,  was  opened  at  Yorkston  sta- 
tion on  the  T.  &  N.  O.  railway  in  Cook  township  just  north  of  the  Benoit  boundary. 
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There  are  few  outcroips  of  rook  aaud  tliese  ai^e  neither  of  great  extent  uor  ele- 
vation, but  rise,  as  lorvr  rocky  knolls  of  (jreenst^ne  and  diabase,  above  the  compara- 
tively level  clay-covered  land.  The  rocks  of  the  townsihip  are  nearly  all  basic  lavas 
of  Keewatin  age,  the  only  variations  heing  the  -small  areas  of  granite,  diabase  and 
sediments  of  the  Cobalt  series.     Feldspar-porphyry  dikes  are  numerous. 


Camp   buildings  of  Bourkes  Mines,  Ltd.,  Benoit  township,  looking  northeast  from 

shaft. 


l'*V^4*h 


Head  frame  and  boiler  house,  Bourkes  Mines,  Ltd. 

Gold  has  heen  found  on  several  projiertJes,  and  in  practioallly  every  instance  the 
values  were  obtajn'ed  fi^om  quartz  veins  in  the  greenisftonc.  Much  of  the  greenstone 
in  Benoit  is  quite  schistose. 

Bourkes  Mines,  Limifrd*. — This  property  comprises  the  soutli  half  of  lot  nine 
in  the  second  conicesision  of  Benoit.  The  rock  outcrops  are  confined  to  a  bend  in  the 
White  Clay  river ;  tlie  geology  is  sihown  on  the  acooanpanying  rough  pla.n  of  the  com- 

(*)  Reference  has  already  been  made  to  this  prospect  by  A.  G.  Burrows.  See  Gold 
Bearing  Veins  in  Benoit  Township,  Ont.  Bur.  Mines  Report,  Vol.  26,  1917,  pp.  248-251. 
The    asterisk    (*)    where    it    occurs    again    refers    to    the    1917    Report. 
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Plan  of  Bourkes  Mines,  Limited,  scale  250  feet  to  the  inc 
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pany's  premises.  The  ^^'hite  C'lky  river  crosses  tlie  lot.  Barometric  readings  of  the 
water  level  showed  a  dfrop  of  20  feet  across  the  property.  This  drop  is  made  ii^  of 
rapids  and  small  cascade  h\ih  of  from  one  to  four  feet  at  vari/jms  |x>ints  along  the 
river,  chiefly  in  the  portion  of  the  stream  flowing  east. 

The  company  have  a  plant  installed  wliicli  Ls  apparently  in  first  claas  condition 
and  exceptionally  well  housed.  The  camps  are  well  built  and  attractively  located 
on  the  rising  ground  north  of  the  White  Clay  river  away  from  the  workings. 

The  surface  equipment,  in  the  main,  consists  of  a  cooikhouse,  a  bimkhouse,  a 
mine  superintendent's  residence,  a  mine  office,  an  equipped  assay  office,  an  equipped 
blacksmith  shop,  a  boiler  house  with  2-1O0  H.P.  horizontal  F.T.  lK)ilers,  hoist  aaid 
compressor  house  with  a  12-drill  Allis-Chalmers-Bullock  compressor  and  Ingersoll- 
Tiand  hoist  with  cylinders  10  inches  by  12  inches.  The  equipment  Avas  installed  and 
buildings  completed  shortly  before  the  mine  closed   down. 

The  shaft  has  been  sunk  on  the  main  vein,  Tviiich  will  be  described  later,  to  a 
depth  of  400  feet  and  some  drifting  has  been  done  at  various  levels.  The  under- 
gi'oimd  workings  were  filled  with  water  during  the  summer  of  1920  thus  prevent- 
ing an  examination  of  the  developed  ore  body.  !Many  specimens  containing  free 
gold  are  scattered  about  the  dump  and  some  of  these  are  extremely  rich  in  the 
precious  metal.  The  gold  was  noted  to  occur  in  the  quartz  associated  "v^nth  calcite, 
the  latter  may  liave  Ijeen  a  precipitating  agent  for  the  gold.  A  telluride  of  gold 
has  also  been  identified. 

The  ore  bod}"  consists  of  a  sheair  zone  striking  south  28  degrees  east  m'aignetic. 
dip  almo.-t  vertical.  The  rock  in  this  zone  is  altered  to  a  green  contorted  schist  over 
a  width  of  from  four  to  eig'ht  feet.  At  tlie  southerni  limit  of  the  exposure  a  test 
pit  has  been  sunk,  and  here  the  southwest  wall  consists  of  fairly  f rcish  diaibase  and 
the  northeast  of  basialt.  At  the  northern  limit  these  conditions  are  reversed.  Into 
tbis  shear  zone  have  come  the  mineral  bearins"  solutions  filling  the  ca,vitie3  and 
forming  veins  of  quartz  and  oalci/te  from  0  fraction  of  an  inch  to  several  inches  in 
AAndth.  The  gangue  and  contorted  rock  have  been  copiously  impregnated  with  cr}'S- 
tals  of  iron  pyrites  and  lesser  amounts  of  chalcopyrite,  galena  and  molylxlenite. 
Stringers  of  a  deep  pink  feldspathic  mineral,  as  well  as  narrow  felsitic  dikes,  have 
also  intruded  this  contorted  rock.  In  places  the  wall  is  well  marked  while  in  others 
it  appears  to  merge  into  the  adjoining  rock-s. 

Bunting  Claims  {Johiison)  Nos.  6639-66It0. — These  claims  comprise  the  west 
half  of  lot  nine  in  the  first  concession  of  Benoit.  On  claim  No.  6640  most  work 
has  l)een  done.  The  greenstones,  witili  some  pillow  lava  structure  anid  A^lcanic  frag- 
mental  rocks,  are  cut  by  dolerite  (diabase  ? )  dikes.  In  close  proximity  to  these 
intrusions  are  some  well  defined  mineralized  veins.  Test  pits  have  been  sunk  and 
stripping  done  on  several  of  these.  Xear  the  southern  boundary  of  this  claim  a  shal- 
low test  pit  has  been  snink  close  to  a  vein  Junction,  on  a  parallel  quartz- vein  sysitean 
in  a  schistose  zone.  To  a  depth  of  three  to  four  feet  the  schistose  greenstone  has 
been  altered  to  a  rusty  carbonate.  There  is  much  mineralization  with  sulphides 
principally  iron  pyriteis.  The  foregoing  rein  strikes  nortli  approximately,  and  im- 
mediately south  of  the  test  pit  it  is  intersected  by  a  quartz  vein  striking  northeast. 
This  latter  is  Ixvrdered  by  a  narrow  felaite  dike. 

Potter  (Wickstead-M aloof)  *No.  5381. — An  inclined  shaft  following  the  dip 
vein  has  been  sunk  to  a  depth  of  40  feet.  Along  the  foot  wall  lietween  the  quartz 
vein  and  the  pillow  lava  is  a  fek^irte  dike  heanly  mineralized  witili  sulpliides.  The 
vein  outcrop  is  rustv  and  the  irreatest  mineralization  is  alono-  the  footwall  adjoininir 
the  felsite  dike.  Xativo  gold  was  seen  in  places.  The  vein  also  contained  specks 
of  galena  and  some  chalcopyrite.  A  channel  sample  taken  across  the  vein  and  foot- 
wall  dike  from  a  point  1'2  feet  belo^'  the  surface,  the  silnaft  being  f uil  of  waiter  to 
this  level  did  not  ffive  an  encourasring  assav  for  gold. 
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Scotvold  Claims,  Nos.  618Jf-oS3o. — Claim  6184  compriseis  the  southwest  quar- 
ter of  the  noi-tili  half  of  lot  five  in  the  first  concession  of  Benoit.  The  country  rock 
is  principally  pillow  lava.  Some  work  has  b<een  done  on  a  laanprophyre  dike  strik- 
ing north,  bordered  on  the  west  by  diabase^  and  on  the  east  by  pillow  lava.  The 
dike  is  mineralized  witli  pyrite  and  Mr.  Scotvold  reports  an  aissay  of  $3.00  per  ton 
in  gold.  The  dike  continued  north  into  Xelson  claim  No.  5831,  and  gold  values 
are  reported  from  the  dike  on  this  claim  also. 
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Geological   plan  of  Bergstrand  claim,   Benoit  township. 


Bergsfrand  Claim  No.  6S50. — This  claim  is  located  in  the  southeast  quarter 
of  the  south  half  of  lot  eleven  in  the  fourth  concession  of  Benoit.  A  plan  of  the 
c?laim  is  given  on  account  of  the  interesting  geologic  featnres.  Small  assays  of  gold 
have  been  obtained  from  the  porj^hyry  dikes  and  some  of  the  veins.  Much  surface 
work  has  been  done  and  it  is  the  intention  of  the  owner  to  sink  test  pits  on  some  of 
the  more  promisiing  findis. 

Cotierill  Claims  Nos.  5309,  5927.— The  claims  comprise  the  north  half  of  the 
south  half  of  lot  seven  in  the  first  concession  of  Benoit.  Considerable  surface  work 
hais  been  done  and  various  leads  have  been  stripped  and  trenched.  On  claim  No. 
5921,  near  the  southeast  corner,  are  two  parallel  veins  striking  north  87°  east  and 
dipping  45  degrees  south.     The  veins  are  30  feet  apart.     The  wall  rock  is  somewhat 
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schistose,  volcanic  fragmental  altered  to  chlorite  and  impregnated  with  iron  p^-rites. 
The  principal  discoven'  is  on  No.  530'9  and  con-sists  of  a  Avell  defined  quartz  vein 
striking  south  80  degrees  west.  The  greatest  width  of  the  vein  is  6  feet  and  off- 
shoots extend  into  the  flanking  altered  rock.  In  places  the. main  vein  splits  into  a 
parallel  sy'Stem  of  veins,  each  a  i&w  inches  wide.     A  test  pit   has  been  sunk  to   a 
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Geological  plan  of  Thompson-McLeod  claims,  Benoit  township. 
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depth  of  15  feet.  Xear  the  bottom  of  the  test  pit,  tlie  vein  which  is  six  feet  wide 
on  the  surface,  divides  into  a  series  of  veins  cuttint^  an  altered  porjjhyry  and  a  basic 
rock  impregnated  witli  iron  pyrites.  Various  assays  of  from  $3.00  to  $24.00  per 
ton  in  gold  are  repoTted. 

Thompson-M cLeod. — This  group  of  claimis  is  located  in  the  north  half  of  lots 
four  and  five  in  the  third  concession  of  Benoit,  and  the  southeast  quarter  of  the 
south  haJf  of  lot  five  in  the  fourth  concesision.  A  plan  of  these  daims  aippears  in 
the  text.  The  principal  Avorkings  consist  of  an  inclined  shaft  following  the  dip  of 
a  16  inch  wide  vein  striking  fsouth  8  degrees  east  and  dii>ping  about  65  degrees 
east,  cutting  a  grey  lava  knoll.  On  the  surface  alwut  15  feet  distant  is  another  vein 
4  in  dies  wide  mth  parallel  dip  and  strike.  From  the  west  side  of  tlie  knolll  an  adit 
has  been  driven  along  the  strike  for  60  feet.  The  adit  connects  with  the  main 
shaft  about  20  feet  l)elow  the  surface.  As  the  shaft  was  filled  witli  ice  to  the  level 
of  the  adit  examination  at  depth  was  not  passable,  but  the  vein  \&  reported  to  be 
several  feet  wide  at  the  bottom  of  the  shaft.  The  wali  rock  is  schisted  /for  a  few 
feet  on  either  side  of  the  vein.  The  quartz  is  of  milky  white  color,  and  in  places 
it  is  stained  with  iron  oxide.  The  wall  rock  aaid  border  of  the  vein  'are  mineralized 
with  pyrite.  Free  gold  is  reported  to  haTe  been  found  in  several  places  along  the 
vein. 


Thompson-McLeod  vein  and  adit,  Benoit  township. 

Skjonshije-Klanderland*. — Tiiese  claims  have  alreatly  been  fully  reported 
upon,  only  new  features  therefore  will  receive  mention.  A  very  favourable  gold 
assay  of  $21.60  per  ton  was  obtained  from  a  grab  sample  taken  from  the  dump 
surrounding  a  14-foot  shaft  which  was  sunk  on  a  flat  lying  8  inch  quartz  vein. 
The  shaft  is  located  near  the  west  boundary  of  lot  two  in  the  first  concession 
about  10  chains  south  of  the  northwest  corner  of  the  lot.  The  wall  rock  within 
a  few  inches  of  the  vein  is  heavily  mineralized  with  pyiitc  and  chalcopyrite,  and 
there  is  also  some  of  the  same  minerals  in  the  vein. 

The  large  outcro]>  just  south  of  Xo.  1  post  of  claim  No.  L.  4287  shows  two 
highly  inclined  lava  flows  and  portions  of  two  others.  ^  Leo])ard  rock,  porphyritic 
grcci^stone,  formis  belts  in  some  of  these  flows.  Tn  oth(>r  particidars  also,  they  re- 
semble the  Cook  to^vnsiliip  lava  flows. 

^  These  flows  were  not  seen  by  the  writer  but  were  reported  by  his  assistant. 
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Wehh. — This  group  of  siix  claims  comprises  the  nontli  lialf  of  the  north  half  of 
lot  seven  in  tiie  first  conces'sdon  of  Benoit  and  the  south  half  of  lot  seven  in  the 
second  conces-sion.  Extensive  surface  work  lias  been  done  and  i^everal  pits  &unk. 
Gold  has  been  found  in  tiat  lying  veins  just  north  of  the  road  allowance.  The  basalt 
in  this  vicinity  is  liberallv  impregnated  with  iron  pyrites  in  cr}'stals;  some  cuibes 
one  quarter  of  an  inch  in  diameter  were  seen.  A  red  feldspar  porphyry  dike  striking 
a  little  Avest  of  north  crosses  the  road  allowance.  The  dike  is  well  mineralized. 
South  of  the  road  a  shaft  has  been  sunk  on  the  frozen  basalt-porphyry  contact.  In 
October,  at  the  time  our  survey  party  were  withdrawing  from,  the  field,  exploratory 
work  on  tliese  claims  was  resumed  under  the  personal  supervision  of  the  owner, 
G.  F.  Wehb,  of  Hamilton,  Ont.  The  shaft  referred  to  was  dewatered,  a  tripod 
horse  power  hoisiting  apparatus  installed,  and  sinking  resoimed. 

Melba 

All  parts  of  Melba  are  easily  accessible  from  the  Black  river,  which  flows 
from  east  to  west  through  the  centre  of  the  township. 

The  rock  outcrops  are  mainly  Keewatin  and  comprise  ronirhly  about  15  per 
cent,  of  the  area.  Two  occurrences  of  pillow  lava  are  perhaps  worth  noting  because 
of  their  unusnal  features,  one  south  of  Douglas  lake  where  single  pillows  were  ob- 
served having  a  5-foot  major  axis,  and  2.5-foot  minor  axis;  the  other  is  on  the 
southern  boimdary  west  of  Kellett  lake  where  the  pillows  have  a  porphyritic 
texture,  their  major  and  minor  axis  being  7  and  4  feet  respectively. 

Part*  of  the  township  are  wooded  with  sipruce  and  poplar  suitable  for  pulp 
wwkI.  Much  of  the  township  is  swampy,  bi;t  in  the  west  half  there  is  a  goodly  area' 
of  high  clayey  land  saiitaible  for  agricii'ltnrail  purposes.  Xo  sand  plain  or  sand 
ridge  areas  were  seen.  The  few  prominent  hills  have  already  received  mention  in 
the  oix-ning  chapter. 

Bisley 

The  ea.steni  half  of  the  township  is  largely  low.  poorly  drained,  spruce  covered 
country  and  sand  plain  or  ridge  areas.  The  prevailing  rocks  are  Keewatin  and  few 
intrusions  were  noted.  There  is  one  area  of  fresh  dia,base  a  little  north  of  the  cen- 
tre of  the  township  and  in  the  neighbourhood  of  this  some  veins  and  dikes  were  seen. 
Prominent  liills  are  confined  largely  to  the  vicinity  of  Lauramay  lake,  where  se- 
veral rock}'  hills  over  100  feet  high,  are  situated. 

Bisley  township  appears  to  have  been  little  prospected  or  travelled  although 
it  is  accessible  from  the  Black  river. 

The  abnormal  magnetic  dedanation,  as  great  as  70  degrees  west  on  the  section 
south  from  T^auramay  lake  to  the  southern  township  boundary,  is  worthy  of  note 
and  inve-s-tigation. 

Bernhardt 

The  township  of  Bemhardt  is  one  of  the  most  rugged  in  the  area,  possessing 
many  prominent  ridges  and  hills.  The  height  of  land  hetween  the  Hudson  Bay  and 
St.  Lawrence  drainage  l)asins  follows  a  general  line  from  east  to  west  across  the 
centre  of  the  toAvnship. 

All  parts  of  the  township  are  readily  accessible  by  canoe  route  from  Amikou- 
gami  lake.  Thanks  to  the  efficient  work  of  the  fireranger  stationed  in  this  town- 
ship during  the  summer  of  1020-,  practically  all  the  trails  and  portages  were 
brushed  out  and  reblazed,  making  travel  less  difficult. 

A  feature  of  the  geologv  of  Bernhardt  township  is  the  large  area  in  the  south- 
west occupied  by  the  granite  hathoilith.  Only  the  approximate  boundary  of  this 
granitic  intrusion  was  ascertained  by  sections.  The  balance  of  the  outcrops  in  the 
township  are  basaltic  in  i\])c ;  the  only  exceptions  l)eing  the  occasional  small  outcrops 
of  fresh  (Xipissing?)  diabase  along  the  northern  boundary  and  west  of  Lancaster 
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lake  and  an  occasional  feldspar-porphyry  dike.  Tlie  southern  part  of  the  township 
has  been  the  most  prospected,  resulting  in  gold  discoveries  on  several  claims.  The 
township  as  a  whole,  hmvBver,  does  not  appear  to  have  been  extensively  prospected. 

During  the  sunmrer  a  few  prospectors  were  engaged  on  assessment  work  on 
their  claims  and  whenever  possible  these  were  examined.  A  few  brief  descriptions 
will  1)6  given  here. 

Aijouh  Claim,  LG075. — This  prospect  is  located  on  the  west  shore  of  the 
northwest  arm  of  Amikougami  lake.  The  country'  rock  consists  of  amygdaloidal 
basalt  and  pilllow  lava.  At  the.Mie  side  considerable  strapping  end  Wasting  away 
of  rock  has  been  done  on  a  quartz  vein  having  some  free  gold  showings.  The  vein 
continues  into  Bourzk  claim  No.  8242',  to  the  north. 

Bourzk  Claim,  6'-J.5^.— This  claim  is  situated  at  the  north  end  of  the  north- 
west arm  of  Amikougami  lake.  Considerable  trencliing,  strippiiig-  and  some  blast- 
ing has  been  done  on  a  vein  complex  in  the  pillow dava,  20  feet  wide  striking  al)out 
north  astronomic.  The  complex  consists!  of  a  banded  light  grey  to  green  felsite 
interbaiided  with  quartz  and  calcite.  In  places  the  calcite  bands  are  15  inches 
wide.  Minute  stringers  of  a  red  feldsfpathic-looking  material  were  alsoi  observed. 
Breociations  of  the  wallrock  and  of  the  felsite  were  included  in  the  caLcite.  There 
was  a  scant  mincTalization  with  pyrite.  ^Ir.  Bourzk  reports  an  assay  of  $5.40  in 
gold  per  ton  from  this  vein, 

SiOlomon  Claim,  G429. — The  claim  is  located  on  the  west  side  of  the  north- 
west arm  of  Amikougami  lake.  A  15-foot  test  pit  has  been  sunk  on  a  6  to  10-inch 
quartz  vein  striking  approximately  north  astronomiic.  The  vein  cuts  the  basalt 
which  has  a  schistose  zone  8  feet  wide  Avith  1  to  3  inch  qua.rtz  stringers  paralleliiijg 
the  main  vein.  Assays,  one  from  the  surface  of  $18.i0'0  in  gold  per  ton  and  anotlier 
from  a  samjile  taken  aicross  the  8  foot  zone  at  the  bottom  of  the  (pit  of  $4.80  in  gold 
per  ton,  are  reported.     The  vein  has  been  stripped  at  inten'als  across  tiie  claim. 

Mosher  Claim.  No.  5S3U. — The  Mosher  claim  is  located  about  20  chains  east  of 
Lancaster  'lake.  Consideirable  surface  work  lias  been  done  and  a  test  pit  sunk  on  a 
vein  junction  located  on  the  northeast  of  the  claim.  One  vein,  5  inches  wide  strikes 
south  45  deg.  east  magnetic  and  dips  70  deg,  to  the  southwest.  It  is  located  in  a 
shear  zone  5  feet  wide.  The  foot-wall  of  this  vein  is  volcanic  fragmental  and  the 
hanging-wall  is  basalt.  A  channel  sample  across  18  inches  including  this  vein  gave 
no  values  in  igold  or  silver.  The  other  is  a  caleite  an'di  quartz  vein  stiiiking  north 
15  deg.  east  magnetic  and  dipping  70'  deg.  west.  Native  sil'ver  in  fine  specks  is 
disseminated  in  this  vein.  The  owner  reports  an  assay  of  silver,  37.5  ounces, 
and  gold   $2.20  per  ton. 

Challenger  Gold  Mining  Company,  Limited. — This  group  comprises  seven  un- 
patented claims  situated  northwest  of  Blue  mountain.  The  property  is  best  reached 
by  trail  from  Bourkes.  During  the  summer  of  19*20  a  sanaill  party  of  men  was  en- 
gaged in  clearing,  building  a  camp,  an'd  in  surface  Avork.  Some  blasting  and  300 
feet  of  stripping  has  been  done  on  a  quartz-ealcite  vein  varj'ing  from  several  inches 
to  a  foAV  feet  wide,  striking  south  40  deg.  west  maignetic.  The  vein,  conta.ini:ng 
masses  of  the  country  rock,  follows  a  contact  l>etween  pillow  lava  on  the  nortliwest 
and  a  diabase  dike  (pre-Algonian  ?)  on  the  southeast.  There  is  some  minera.l- 
ization  Anth  coi>i)er  and  iron  pyrites.  A  sample  taken  and  forwarded  by  G.  R. 
Webster — the  company's  president — to  the  Provincial  Assay  Office,  Toronto,  gave 
$8.40  in  gold  per  ton.     The  value  of  the  deposit  is  not  yet  determined. 

Morrissette 
Morrissette  to^niship  is  Jangely  made  up  of  low  rowing  countiy  with  some  fine 
spruce  swamps.  With  the  exceT)tion  of  the  swamp'  flanking  the  Black  river  and 
some  minor  areas,  the  township  did  not  present  many  difficulties  to  travel  as  was  ex- 
pected from  descriptions  given  to  our  party.  A  large  sand  plain  a.nd  ridire  area 
exists  in  the  vicinity  of  the  string  of  spring  water  lakes  north  of  Nettie  huke.     A 
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splendid  bird's  eye  vioNV  ol  Morrissette  may  he  had  fnoin  a  proinineiit  liiiir  about  the 
centre  of  tlie  township.  The  Black  river  was  [niddled  ami  surveyed  soutliAvtard  froon 
the  nortli  boiuidary  for  a  couple  of  miles,  and  was  found  to  be  mivigable  even  m  the 
low  water  experienced  in  IDSOi.  A  rough  trail,  the  old  Lightning  river  trail,  goes 
northeast  i'runi  .lack  Post  camp,  north  of  the  three  mile  post  on  the  souihern 
boundary,  to  Columbus  lake.  The  trail  running  from  the  northeast  of  Xettie  Lake 
is  also  supposed  to  go  to  Columbus  lake,  but  this  trail  could  only  be  followed  to  tho 
creek  junction  shown  on  the  map.    It  was  surveyed  to  this  point. 

Geologically  the  area  about  Nettie  lake  is  extremely  interestiriig  although  to 
date  no  discoveries  of  economic  importance  have  been  reported.  Along  the  east 
shore  of  Nettie  lake  is  a  continuous  outcrop  of  a  rusty  weathering  carbonate  schist 
which  is  highly  nu^tamorphosed  clastiic  rock.  The  clastic  origin  is  still  readily  dis- 
cernible megascopically.  From  the  lake  the  ground  gradually  rises  to  the  east,  and 
inland  20  cJiains  or  so  are  numerous^  outcrops  otf  oonglonierate  which  xevy  closely 
resemble  the  Timiskaming  conglomerate  in  adjacent  areas.  From  the  relationship 
of  the  rusty  schist  to  the  conglomerate  and  from  the  fact  that  the  strike  of  the 
schistosity  is  the  same  as  that  recorded  for  the  Timiskaming  series  in  the  Kirkland 
Lake  area  this  rock  was  classified  as  Timiskaming  series.  The  Keewatin  and  the 
clastic  rocks  are  both  cut  by  granite-porphyry  dikes  at  many  points. 


Conglomerate  at  Nettie  lake. 

An  outcrop  of  fragmental  rock  is  situated  along  the  trail  leading  from  the  cabin 
at  the  south  end  of  Nettie  lalce  to  the  workings  on  the  Martin  claim  The  outcrop 
consists  of  an  80'-foot  hill  of  pseudo-conglomerate.  The  matrix  is  a  basaltic  rock 
having  a  prevailing  green  color.  The  pebble  and  boulder  contents  consist  not  only 
of  greenstone  and  amygdaloidal  grey  lava,  but  also  pink  weathering  granite,  por- 
phyries and  occasionally,  red  jasper.  Some  oif  the  pebble  and  boulder  contents  are 
rounded.  These  may  be  hest  seen  on  the  precipitous  face  on  the  west  side  of  the 
hill. 

There  are  numerous  dikes  of  red  and  grey  feldspar-porphyry,  granite-porphyry 
and  (|iiart/,-iiorphyry  cutting  the  older  formations.  The  intrusive  dikes  arc 
confined  to  the  (roodlish  Lake,  Nettie  Lake  and  Jack  Post  camp  vicinities. 

The  rocks  of  Morrissette  township  are  mostly  massive  and  schistose  basalbs  and 
grey  lavas.  A  high  percentage  of  these  are  amygdaloidal,  and  considerable  of  the 
basalt  has  been  altered  to  a  rusty  weathering  carbonate. 

Since  the  claims  of  the  (ioodlish  lakc^  area  have  already  been  amply  described 
bv  Messrs.  Burrows  and  Hopkins  '   further  description  will   not  be-  given  here.  ; 
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ArchambauU  (Baissonaulf)  Claim  No.  L  2632.— This  claim  is  in  the  vicinity 
of  Goodfish  lake,  its  position  bein.ir  shown  on  the  geological  map  ai-conupanying  this 
report.  A  line  was  cut  in  the  diivt-tion  of  the  strike  from  the  gold-bearing  zone 
along  the  contact  of  the  qn«rtz--porphyr3-  and  the  basalt,  on  the  Martin  claim  Xo. 
L  2232,  to  the  ahoxe  claim.  A  test  pit  was  sunk  on  what  promises  to  be  a  continu- 
ation of  the  Martin-Brennan  vein.  The  test  pit  is  on  a  carbonate  zone  along  the 
contact  between  the  greenstone  and  the  quartz-poqDliyry.  There  is  considerable 
mineralization  of  molybdenite  and  other  sulphides,  and  i)roniising  assay*  in  gold 
are  reported. 

Martin  Claim  No.  L2232j — This  claim,  near  Goodfish  lake,  has  already  been 
described,  but  at  the  time  of  the  visit  of  Mesers.  Hopkins  aaid  IBurrows  the  rfiaft 
was  tilled  witli  water.  iSpecimenis  from  this  claim  were  seen  by  the  writer  showing 
free  gold.  The  greatest  cfHwentration  of  gold  values  appears  to  be  along  the  foot 
wall,  where  lamellar  native  gold  occurs  with  molybdenite. 

McKeen  Claim  No.  L5399. — This  property  is  also  situated  near  Goodfish  lake. 
Some  trenching  and  blasting  has  l)een  done  on  a  belt  ol"  quartz-t'elds|>ar  [xuphyry 
intruding  a  voJcanic  fragmental  countiy  rock  wliicli  has  been  greatly  altered  to  a 
rusty  weathering  car])onate.  Nothing  is  kno-wn  of  the  values  obtained.  The  por- 
phvry  and  the  occurrence  generality  are  similar  to  other  properties  in  the  area. 

Martin  Claims  No.  S3 11  and  No.  8501,  Nettie  Lake. — These  claims  are  about 
15  chains  east  of  Nettie  lake.  During  the  summer  of  1920  surface  Avork  was  done  on 
the  above  clainus.  As  yet  no  important  disieovery  has  been  made.  A  granite  por- 
phyry, in  pla-cesi  altered  to  a  rusty  weathering  carbonate,  intrudes  the  clastic  rocks, 
bu*^  the  ba.salt-])oi'}>hyry  contact  had  not  as  yet  (September  1920)  been  exposed  by 
trenching.  The  schi'stose.  metamorphosed  clastic  rocks  and  the  border  facies  of 
the  poqihyrv  were  well  mineralized  with  pyrite  in  places. 

Post  Cluiw  No.  LL  .'iS6S. — Several  test  pits  and  a  shaft  have  been  sunk  on  this 
property  which  is  located  along  the  southern  boirndary  of  Morrissette  township. 
The  country  rock  is  basalt  and  this  has  been  intruded  by  a  quartz-porphyry  dike 
striking  east  and  west  approximately.  The  basalt  near  the  contact  has  been  highly 
altered  to  a  rusty  weathering  carl)onate.  Several  well-defined  veins  have  been 
stripped.  The  shaft,  w!hich  3'udlging  from  the  dump  is  50  to  '60  feet  deep,  has  been 
sunk  on  a  venn  n<'ar  the  contact  with  the  (juariz-porphyry.  The  vein  is  heavily 
mineralizefl  with  sulphides,  sphalerite,  galena,  rhalco])yrite  and  pyrite,  sojne  of  the 
chalcopyrite  has  been  altered  to  malachite  and  azurite.  The  gangue  is  quartz,  cal- 
cite  and  barite.  The  vein  gave  assays  of  from  4  to  57  oz.  ^of  silver  per  ton  and  small 
quantities  in  gold.  A  deposit  of  sulphides  6  to  8  feet  wide,  principally  pyrrhotite, 
is  located  about  fiO'O  feet  a  little  west  of  north  from  No.  two  jiost  of  the  elaim.  The 
strike  of  the  mineral  body  iis  north  62  degrees  ea.st  magnetic  and  the  dip  about  ver- 
tical. On  the  south  side  the  s\ilphide  bodv  is  bordered  with  a  5-foot  band  of  felsife. 
The  wa.ll  on  the  north  is  much  fractured  and  the  fractures  filled  with  ferruginous 
gouge.  Apparently  this  deposit  did  not  vield  faxourablc  assays  of  gold  for  onlv  a 
small  test  pit  was  .sunk  and  work  discontinued. 

Claims  in  the  Vicinity  of  LL  JiS68. — In  this  vicinity  a  good  deal  of  surface 
work  hn.^  been  performed.  The  rock  exposures  are  mainlv  basalt  aiul  are  not  large. 
The  basalt  is  often  schistose  and  a;ltered  to  a  rusty  weathcTing  carbonate,  especiallv 
in  proximitv  to  the  porphyry  intrusions.  Tntrui^ions  of  porphvrv  are  numerous 
The  prevailing  strike  of  the  porphyry  dikes  is  east  and  west.  The  majority  of  the 
veins  strike  norther'ly ; 'Some  eut  the  the  porphyry  dikes.  .\i<  no  work  was  in  proo-ress 
at  the  time  nf  our  visit  to  Ibis  area  it  is  impossibile  to  state  whether  or  not  cold  or 
silver  values  were  obtained  in  suflRcient  quantities  to  indicate  workable  deposits. 
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Introductory  Note 

Part  I  of  this  series  appeared  as  Part  VI  of  the  29th  Annual  Eeport  of  the 
Ontario  Department  of  Mines :  it  was  prepared  by  Miss  Helen  Stewart  and  dealt 
exclusively  with  the  Pelecypoda. 

The  present  part  treats  similarly  of  the  Molluseoidea  and  it  is  intended  as 
a  scientific  revision  of  the  phylum  as  well  as  a  handbook  for  the  guidance  of  local 
collectors. 

Future  parts  will  deal  with  the  remaining  groups  of  organisms  and  with 
the  general  stratigraphy  and  correlation. 

The  present  investigations  have  been  undertaken  witli  the  view  of  establishing 
with,  greater  accuracy  the  subdivisions  and  correlation  of  the  Paleozoic  rocks 
exposed  in  the  vicinity  of  Toronto.  Large  collections  have  been  made,  more 
jiarticularly  from  the  following  localities:  the  Don  brickyard  or  quarry;  various 
exposures  on  the  Humber  river  between  AVeston  and  the  lake;  the  old  shale  pit 
in  Lambton  village;  exposures  on  the  Mimico  river;  exposures  on  the  Etobikoke 
river;  and  the  quarry  at  the  prison  farm. 

This  series  of  articles  deals  in  the  first  instance  with  the  fossils  without  regard 
to  their  exact  stratigraphic  significance  and  leaves  the  more  important  matter 
of  correlation  for  the  last  part.  This  method  of  treatment  is  not  the  most  desir- 
able but  it  has  been  forced  on  us  by  the  conditions  under  which  the  investigations 
have  been  carried  Ion. 

The  phylum  Mollus<'oidea  contains  two  classes,  Bryozoa  and  Brachiopoda. 
Of  the  former,  twenty-two  species  and  three  varieties  have  been  found  in  the 
Toronto  rocks;  most  of  these  species  are  already  known  to  science;  a  few,  however. 
are  new  or  of  doubtful  affinities.  The  Brachiopod  fauna  is  small,  containmg 
only  fifteen  species  of  which  probably  only  two  are  new  and  one  a  new  variety. 
In  addition  are  a  few  species  of  uncertain  identification. 

The  illustrations  aocompanying  this  article  were  prepared  in  part  from 
photomicrographs  by  the  junior  author.  The  drawings  were  made  by  the  senior 
author,  Helen  Coleman,  and  E.  B.  S.  Logier. 

As  in  the  case  of  Part  I  the  classes  Bryozoa  and  Brachiopoda  of  Toronto  and 
vicinity  will  be  reviewed  in  detail  without  particular  reference  to  the  distribution 
of  the  different  species. — W.  A.  P. 
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BRYOZOA 

A  description  of  the  different  species  is  given  hereunder: 

Order  GYMNOLAEMATA 
Sub-order  CYCLOSTOMATA 
Family    CERAMOPORIDAE 
Genus  CHiLoroRELLA,    Ulrick 
Cheixoporeixa,  L'lrlch.     Jour.  Cincinnati  Soc.  Nat.  Hist.  5,  1882-,  (p.  157. 

The  original  description  of  this  genus  is  as  follows : 

Forming  heavy  crusts  or  rising  upward  into  flabellate  fronds.  Tubes  long, 
traversed  by  few  straight  diiaplwagms.   OeHl-apertures  ovate.    Interstitial  cells  numerous. 

Nickles  and  Bassler  define  the  genus  in  more  modern  terms  as  follows: 

Zoarium  forming  parasitic  s-heets,  from  '\vhieh  rise  flahellate  fronds  or  compressed 
branches;  zooecial  tubes  long,  thin-walled,  irregular  in  shape  in  immature  region,  near 
the  surface  walls  much  thiokeneds  diaiphragms  rarely  deveilojped;  ajpertures  ovate, 
lunarium  conspicuously  elevated;   mesopores  numerous. 

CriILOPORELLA   FLABKLLATA    (Ulrich) 

Plate  1,  Figures  1  and  2 ;  Plate  II,  Figures  1  and  3 ;  Plate  V, 
Figure  13 ;  Plate  VI,  Figure  1 1 . 

li^STDLiPORA  FLABE1.LATA,   Ulrich.  Jour.  Cincinnati  Soc.  INat.  Hist.  2,  1879v  p.  28,  pi.  7, 

figs.  26,  26a,  261). 
Chiloporella  flakeixata,  Ulrich    ■Geol.  Surv.  Illinois,  8,  1890,  p.  381,  pi.  3ft.  figs.  5,  5b. 
Chilopokki.la  nkhol.soni.  Nickles  and  Bassler.     Bull.  U.S.  Geol.  iSurv.,  173,  1900,  p.  207. 
CiiiLOPOKi;i,T-A   II  Ani-.r.i.ATA,    Vuminqs.      32nd.    Ann.    Rep.    Uep.   deol.    Nat.   Res.    Indiana, 

19d«,  p.  8'&2,  p.l.  11,  figs.  1,  la;  pi.  12,  figs.  1,  lb. 

The  following  description  h  founded  on  ririch's  original  definition  amended 
bv  observations  on  our  specimens.  The  zoarium  consists  of  irregular,  fan-like, 
bifoliate  expansions.  The  thickness  usually  varies  from  two  to  four  millimetres. 
The  surface  is  undulating,  being  raised  into  broad  and  inconspicuous  monticides 
with  the  zooecial  apertures  disposed  in  bent  and  rather  irregular  rows.  The 
o])enings  are  irrcunlarlv  round  1o  slightly  oval,  and  are  .separated  hy  intervals 
varyijig  from  nothing  to  a  space  as  gi-eat  or  greater,  than  the  diameter  of  the 
tubes  themselves.  An  average  of  three  zooecial  openings  api)ear  in  the  distance 
of  one  millinwtre  and.  ibe  interzooecial  sjiaces  show  the  oi)eiiings  of  luimerous 
mesopores. 

V^ertical  sections  show  wide,  o]1(mi  tul)es  and  broad  interspaces  with  mesopores 
in  the  peripheral  i-egion  while  in  tlu'  immature  region  there  are  no  mesopores, 
Init,  owing  to  the  inclination  of  the  young  cells,  cross  sections  of  prostrate  tubes. 
N'o  distinct  diaphragms  were  ob.'ierved.  Tlie  nu'sotheca  seems  to  be  <-omposed 
of  very  irregular,  discontinuous,  fluctuating  laminae. 

Tangential  sections  show  the  irregular  character  of  the  zooecial  tubes,  their 
varying  distance  apart,  the  thick  walls  of  the  peripheral  region,  and  the  aggrega- 
tion of  mesopores  into  groups  in  certain  parts  of  the  zoarium.  Deep  tanfjential 
sections  show  the  absence  of  mesopore.?  and  the  irregularly  angular  form  ani 
unequal  size  of  the  zooe<-i}i.  This  is  sliown  sligliHy  in  tlic  u))per,  right  banrl 
corner  of  Plate  T.  Figure  ]'. 

CUUoporcUa  flaltclJnia  occurs  in  the  quarry  on  the  Don  in  association  with 
Pei'onopora  rem,  the  only  other  bifoliate  bryozoan  in  our  rocks:  from  this  species 
it  is  easily  distinguished  by  the  greater  thickness  of  flic  fronds  and  the  coarser 
character  of  the  surface. 

Locality. — Don  brickyard,  Toronto. 

No.  lOSO  H.  R.  Royal  Ontario  Museum  of  Paleontology. 
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Genus  Spatiopora,  Ulrich 

Spatiopora,  Ulrich.     Jour.  Cincinnati  Soc.  Nat.  Hl&t.,  5,  1882,  p.  155. 
SPATioroRA,  Xicklcs  and  Bassler.     Bull.  U.S.  G«ol.  Surv.,  173,  1900,  p.  24. 

Tlio   dc.'icriptioii   ot"   this  .aeiius  oriven   by   Nk-kles  and  Bas-sler  is   as  follows: 
Zoarium  forming  thin  crusts,  usually  on  Orthoceras ;    zooecia    very    short,    nearly 

direct;   apertures  irregular,  with  blunt  spines  at  the  angles,    no   lunarium    developed; 

elevated,  elongated  maculae  usually  a  conspicuous  featur*e» 

Our  collections  indicate  only  one  species  of  Spatiopora  which  appears  to  be 
new  although  it  is  closely  related  to  a  described  form. 

Spatiopora  vabians,  sp.  nov. 

Plate  I,  Figure  3;  Plate  V,  Figure  10. 

The  zoaria  of  this  species  fonn  thin  expansions  on  the  shells  of  Orthoceras 
and  present  surfaces  which  are  singularly  different  in  different  parts  of  the 
encrustafion.  Tlie  apertures  are  polygonal  to  slightly  crescentic,  and  seem  to  be 
indistinctly  arranged  in  a  quincuncial  manner  from  certain  centres  in  the  more 
typical  parts  of  the  surface.  Measured  along  the  rows  about  four  apertures  appear 
in  one  millimetre.  At  van'iug  intervals — three  to  five  millimetres — ^are  groups 
of  larger  cells  which  are  scarcely  elevated  above  the  general  surface.  This  typical 
arrangement  of  the  apertures  is  scarcely  to  be  observed  in  other  parts  of  the  zoarial 
surface  as  the  zooecia  seem  to  emerge  at  an  angle,  with  thickened  walls,  thus 
giving  a  crescentic  appearance  to  the  apertures  and  a  vermiform  aspect  to  the 
surface.  Under  a  strong  magnifier  the  walls  of  the  cells  seem  to  'be  thin  except 
at  the   angles,  where  they  are  greatly  thickened  and  stand  up   as  sharp  points. 

Tangential  sections  show  irregularly  polygonal  cells  with  fairly  thick  waHs 
throughout  but  greatly  tMckened  in  places.  In  the  thickened  portion  there  is 
evidence  of  small  anguliar  interspaces  and  denser  nodes  which  may  be  acanthopores, 
In  deeper  parts  of  the  section  there  is  evidience  that  the  tubes  are  prostrate  in  the 
immature  region  and  that  they  very  quickly  turn  outwards  to  the  surface.  The 
varying  character  of  the  surface  is  probably  due  to  the  cessation  of  growth,  in 
parts,  before  tlie  outward  turn  had  been  completely  effected. 

Satisfactory  vertical  sections  cannot  be  prepared  owing  to  the  extreme  thinness 
of  the  zoarium. 

This  form  is  \.<'ry  closely  related  to  Spalipora  vui-cidosa,  t'lrith,  and  to 
*S^.  a.'ipera,  Ulrich.  From  the  former  species  it  may  be  distingui.>;hed  by  the 
generally  smaller  apertures,  the  less  conspicuous  chtsters  of  larger  cells,  the 
varying  character  of  the  .surface,  and  the  quincuncial  arrangement  of  the  cells. 

The  resemblance  to  8.  aspera  is  even  more  striking.  In  both  species  the 
general  size  of  the  cells,  the  di.stance  apart  and  character  of  the  clusters,  and 
the  points  at  the  angles  of  the  tubes  are  alike.  For  S.  aspera,  Ulrich  does  not 
mention  the  quincuncial  arrangement  of  the  apertures  or  the  varying  character 
of  the  surface.  These  seem  to  be  the  main  points  of  difference,  as  our  failure 
to  detect  acanthopores  in  the  tangential  section  may  be  due  entirely  to  the  state 
of  preservation  of  the  spe(;imen.  It  is  quite  possible  that  further  investigation 
may  establish  the  identity  of  the  two  .species. 

Loialiti/. — 4-foot  level,  old   shale  pit,  Lambton. 

No.  1081  HJl.  Royal  Ontario  Museum  of  Paleontology. 
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Sub-order  TREPOSTOMATA 
Faniily  MONTICUL.IPORIDAE 

Gemi.s   AsriDOi'OKA,    Llrich 

AbPiuoi-OKA,  Ulrich.    Jour.  Cincinnati  Soc.  Kat.  Hist.,  5,  18i8i2,  p.  155;  Geol.  Surv.  Illinois, 
8,  1890,  p.  373,;   Geol.  Minnesota,  3,  1893,  p.  254. 

-.-.IJlrich's  original  description, of  this  genus  is  as  follows: 

Very  thin  free  expansions  with  a  concentrically  and  radially  striated  epitheca 
covering  the  lower  side.  Conjiposed  of  (according  to  age)  from  one  to  many  unequal 
convex  .spaces.  Cells  gradually  increasing  in  size  from  the  margin  of  each  convex  space 
to  near  the  centre  of  the  same.  Intei-stitial  cells  numerous.  Both  kinds  of  tubes 
crossed  by  diaphragms.     Spiniform  tubuli  present. 

In  the  report  of  the  Geological  Survey  of  Minnesota   (o/>.  cit.)  he  modifies 

this  descrij)tion  as  follows: 

Diaphragms  horizontal  and  clO;sely  set  in  the  mesopores,  usually  wanting  in  the 
zooecial  tubes,  but  one  or  moi'e  cystiphragms  occur  in  most  of  the  latter.  In  previous 
publications  on  this  genus  I  did  not  mention  the  presence  of  cystiphragms  because 
these  structures  seem  to  be  wanting  in  the  type  species.  My  present  opinion  is  that 
the  supposed  diaphragms  figured  by  me  for  Aspidopora  areolata  are  really  cystiphragims, 
in  part  incorrectly  dra'wii.  ■  .    , 

All  later  species  ascribed  to  Aspjdopora  are  characterized  in  particular  by. 
the  presence ,  of  cystii^hragn^s  and  the  absence  of  diaphragms  in  the  zooecial 
tubes.  This  featu/e  together-  with  the  characteristic  manai6r  of  growth  define 
the  genus  Aspidopora  as  at  present  accepted.  It  is  unfortunate  that  no  further 
description  or  figures  of  the  type  species,  Aspuloporn  areolata,  have  ap])eared. 
The  original  figures  certainly  do  not  suggest  the  absence  of  diaphragms  or  the 
jiresence  of  cystiphragms  and  despite  Ulrieh's  emendation  it  seems  very  unlikely 
that  he  would  have  overlooked  in  the  type  species  so  striking  a  characteristic. 

Our  rocks  contain  several !  species  of  5j'_i/a2oa  characterized  by  discoidal  manner 
of  growth.  Of  these,  ^bme  are '  pds^^ibly  Amplexopora;  one  is  ascribed  to 
Prasopora;  one  is  thouglit  i6  belong  to  Aspidopora  as  defined  above;  and  another 
is  placed  under  Mcsotrypa^j  . .   ]  .';•,:'       -  ■  .■  ■■ 

•    ■•  ASPlDOPOiRA   Cf.  AKEOL.\TA,  TJZnc/l  '  :••>,!;■<»■•• 

Plate  I,  Figure  8.;  Plate  11,  Figure  8;  Plate  YT,  Figures  7  and  8.  . 

AsiMDOi'oij.v  Ai{K0LAT.\.    Vlricli.    '  Jour.  Cincinnati,   Soc.   Nat.  Hist.,  t5,   1883,   p.   164,   pi.   7, 

figs.  2,  2c. 
MoNTicuLii'ORA  AUKOLATA.  Jauics.     IMd,,  16,   1894,  p.   183.  .  , 

TTlrich   describes   the  species   as   follows: 

Zoarium  consisting  of  very  thin,  convex,  free  expansions,  from'  .3  to  1.0  of  an  inch 
in  dlaimeter,  and  about  .025  of  an  inch  in  thickness.  The  under  surface  i«  marked 
with  radiating  striae,  and  soanetimes  with  obscure  concentric  wrinkles.  The  upper 
or  celluliferous  surface  presents  a  variable  number  of  slightly  convex  and  irregularly 
angular  spaces  with  an  average  diameter  of  about  .15  inch.  At  tihe  mnrgin  of  these 
convex  spaces  the  cell-apertui,es  are  circular,  and  1/110  of  an  inch  in  diameter.  Th€j 
cell^pertures  gradually  (beocnie  ibroadly  elliptical,  and  larger  as  the  centre  of  the 
spaces  are  approached,  where,  the  largest  have  a  diameter  of  1/80  inch.  The  apertures 
of  the  cells  are  often  closed  by  a  centrally  perforated,  thin  operculum.  The  interstitial 
spaces  are  occupied  'by  elongated  apertures  of  very  shallow  interstitial  cells.  ■  The 
spiniform  tubuli  are  quite  numerous  and  prominent. 

In  longitudinal  (verticjij)  sections  the  proper  tubes  are  prostrate  for  half  their 
llenlgth.  when  they  bend  upwards  and  proceed  directly  to  the  surface.  Their  walls 
are  thin  and  more  or  less  flexuons,  especially  upon  the  concave  side  of  the  tube.  The 
interstitial  tubes  are  developed  from  tlve  upper  wall  of  the  prostrate  portion  of  the 
proper  zooeoia,  and  enlarge  very  rapidly,  so  as  to  attain  their  full  size,  at  the  second 
diaphragm.  In  the  proper  tubes  the  diaphragms  are  present  only  in  the  lower  half 
of  the  tube  where  it  is  crossed  by  two  or  three.  At  their  apertures  a  very  thin  calcar- 
eous line  representing  the  opercula  mentioned  may  sometimes  be  detected.  In  the 
interstitial  tubes  the  diaphragms  are  crowded.  The  spiniform  tubili  are  first  developed 
near  the  cell-apertures,  where  if  carefully  looked  for  a  variable  number  may  be  detected. 
A.  second  layer  of  cells  is  often  found  above  the  first. 
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Tangential  sections  show  that  the  cells  have  very  thin  walls,  those  of  adjacent 
tubes  being  entirely  separated,  or  in  contact  only  at  limited  ipoints.  Their  diameter 
becomes  greater  as  the  centre  of  the  convex  spaces  or  monticules  is  -approached,  while 
they  at  tlie  same  time  vary  tiieir  shape  from  suib-oircular  to  oval  or  elliptical.  The 
intersititial  spaces  are  occupied  by  large,  usually  hour-glass-shaped  interstitial  cells, 
which  are  occasionally  divided  into  halves  by  a  very  faint  wall.  Comparatively  large 
spiniform  tubuli  are  developed  at  all  the  points  where  the  true  cells  come,  in  contact. 

A  single  specimen  from  the  old  shale  pit  at  Lambton  so  closely  conforms 
to  the  above  description  that  we  have  little  doubt  as  vto  its  identification.  It 
must  be  admitted,  however,  that  the  horizon  is  so  far  above  that  of  the  type 
tlmt  some  donht  must  be  entertained,  especially  in  view  of  the  fact  that  we 
were  unable  to  prepare  a  vertical  section  -without  sacrificing  the  whole  of  the 
specimen.  The  tangential  section  shows  the  characteristic  appearance  as  described 
above.  No  distinct  cystiphragms  are  to  be  seen  near  the  surface,  but  where 
the  section  is  deep  and  slightly  inclined  (right  hand  side  of  figures  on  Plates  I 
and  II)  there  is  an  indication  of  cystiphragms  in  the  zooecial  tubes  and  of 
numerous  diaphragms  in  the  mesopores  which  seem  to  be  more  prostrate  than 
one  would  conclude  from  the  original  figures  and  description. 
Locality. — ^Five^foot  level,  old  shale  pits,  Lamibton. 
No.  1082  H.R.  Royal  Ontario  Museum  of  Paleozitology. 

Genus  Mesotrypa,  UJrich 
Mesotrypa.  Vlrich.     Geol.  Sur.  Minnesota,  vol.  3,  pt.  1,  1892,  p.  257. 
Ulrich  describes  this  genus  as  follows : — 

Zoaria  hemispheric,  conical,  or  discoidal,  generally  free,  with  the  lower  surface 
covered  by  an  epitheca.  Zooecial  tubes  prismatic  or  cylindrical,  more  or  less  separated 
from  each  other  by  angular  mesopores;  internally  with  oblique  and  sometimes  funnel- 
shaped  diaphragms,  that  often  simulate  and  probably  are  to  be  regarded  as  peculiarly, 
modified  cystiphragms.  Mesopores  becoming  smaller  with  age,  intersected  by  numerous 
diaphragms.     Acanthopores  generally  present,  sometimes  of  large  size. 

Mesotrypa    ( f)   sp.  nov. 

Of  frequent  occurrence  on  the  Humber  river  is  a-  discoidal  bryozoan  with  a 
concentrically  wrinkled  epitheca  which  may  attain  a  diameter  of  25  mm.  The 
surface  is  gently  convex  and  practically  smooth;  the  under  side  is  correspondingly 
concave.  The  thickness  varies,  and  superposition  of  layers  is  not  uncommon; 
a  single  layer  is  generally  about  one  millimetre  thick. 

The  surface  shows,  in  places,  sub-quadrate  zooecial  openings  more  or  less 
regularly  arranged  and  occurring  to  the  number  of  nine  in  the  space  of  two  mil- 
limetres :  in  these  areas  the  walls  seem  to  he  in  contact.  In  other  parts  of  the  sur- 
surface  the  openings  are  larger,  more  rounded,  an'd  separated  by  distinct  inter- 
spaces althougli  the  zooecia  are  never  completely  out  'of  touch  with  each  other. 

Tangential  sections  show  that  the  walls  are  moderately  thick  and  independent 
even  where  the  mesopores  are  absent  and  the  zooecial  walls  in  close  contact.  Verj 
small  acanthopores  are  sparingly  developed.  A^ertical  sections  show  the  zooecial 
tubes  to  arise  with  a  slight  slant  from  the  basal  plate  and  to  proceed  almost 
directly  to  the  surface  with  walls  of  practically  the  same  thickness  throughout. 
The  zooecial  tubes  are  crossed  by  numerous  irregular  diaphragms  for  about  two- 
thirds  of  their  length;  the  i>erii)heTal  third  seems  to  be  devoid  of  internal  struc- 
tures. The  diaphragms  are  slanting  and  irregular  and  occasionally  simulate 
cystiphragms.  Between  the  zooecial  tubes  are  numerous  mesopores,  crossed  by 
close-set,  horizontal  diaphragms,  which  continue  to  the  surface.  These  mesopores 
show  distinct  evidence,  in  places,  of  narrowing  towards  the  surface  of  the  poly- 
zoarium. 
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There  is  little  doubt  that  we  have  to  deal  in  this  instance  ^nth  discoidal 
bryozoans  that  have  usually  been  ascribed  to  Ainplexopora  discoidea,  Nichokon. 
l)robably  because  that  author  makes  the  I'ollowiug  statement: 

An  outwardly  similar  form  occurs  in  the  Hudson  River  group  of  Canada;  but  not 
having  prepared  thin  sections  of  this,  I  am  not  certain  of  its  identity  with  the  Cincinnati 
type.  '■ 

In  the  Eeport  on  the  Paleontolocrv  of  Ontario  Xieliolson  states  definitely 
that  Amplexopora  discoidea  occurs  at  Weston  but  this  publication  antedates  by 
several  years  "The  Genus  Monticulipora." 

That  the  form  under  review  can  not  be  Amplexopora  discoidea  is  proved  by 
the  numerous  and  irregular  diaphragus  in  the  zooecial  tubes,  and  by  the  abundance 
of  mesopores  with  well  dev('l()i)ed  diapbragms;  that  it  is  not  Mesotriipa  irhiteavesii 
is  sufficiently  indicated  l)y  tiio  number  and  character  of  the  diaphragms  of  the 
zooecial  tubes  and  the  relative  size  of  the  mesopores.  '  The  absence  of  true  cys- 
tipliragms,  the  fact  that  the  zooecial  tubes  are  in  contact  at  some  points, 
and  the  smooth  surface  of  the  zoarium  will  serve  to  separate  this  form  from 
Prasopora  donensis.  It  is  with  tliis  species  however,  that  the  closest  affinities 
are  shoAvn.  In  vertical  section  the  chief  difference  is  in  tin-  total  absence  or  Tan- 
occurrence  of  true  C3'stiphragms  in  the  present  form.  In  tangential  sections  the 
difference  is  more  pronounced  as  Prasopora  donensis  sliows  rounded  zooecial  tubes 
completely  isolated  by  mesopores  and  crossed  by  the  characteristic  crescentic;  lines 
of  oystiphragms. 

The  proper  generic  reference  of  this  species  seems  to  be  peculiarly  ditVicult. 
The  distinctness  of  the  tube-Avalls,  with  the  dark  lines  of  demarkation  be- 
tween, indicates  as  clearly  as  we  have  ever  seen  the  division  Iniegrnia  o[  ITlrich 
and  Bassler.  The  numerous  mesopores,  however,  make  it  impossible  to  ascribe  the 
fonn  to  the  family  Amplexoporidae  and  the  other  families  of  the  division  are 
even  more  remote.  The  relation  to  Prasopora  in  the  occasional  occurrence  of  cys- 
tiphragms,  the  irregular  character  of  the  diaphragms,  and  the  numerous  mesopore.* 
in  some  instances  tapering  to  nothing  at  the  surface,  strongly  suggest  Mesotrypa 
and  there  we  provisionally  place  the  species. 

The  specific  characteristics  seem  to  be  new  but  as  the  description  v.-as  de> 
iayed  until  after  the  ])lates  were  made  we  have  been  unable  to  include  any  figures. 
A  specific  name,  therefore,  is  not  proposed  at  the  present  time. 
Locality. — Humber  river,  Toronto. 
No.  1200  H.  R.  Royal  Ontario  Museum  of  Paleontology. 

Cieniis    Peroxopora,    Nicholson 
P>:KoxorouA.   Kicholsov.     Genus  Monticulipora,  1881,  pp.   102,   215. 
rKKo.Noi'OKA,  ririch.     Jour.  Cincinnati  Soc.  Nat.  Hist.,  5,  18i82,  p.  153. 
Pkkonopoka,  Ulrirh.     Geol.  Surv.   Illinois,  8,  1890,  p.  370. 

The  presence  of  cyst  iphragms  in  the  nutture  region  is  said  to  be  character- 
istic of  all  members  of  the  family  Monticuliporidac  but  in  the  case  of  the  gemis 
Aspidopora  there  sci-ms  to  be  a  degree  of  departure  from  this  rule.  Peronopora 
and  Pra^'^opora,  the  only  other  genera  represented  in  our  collections,  show  this 
feature  to  ])erfecti()n.  Roth  of  the<ie  jrenera  show  cylindrical  to  polveonal  zooecial 
tubes  with  both  cystiphragnic?  and  diaphragms;  tliey  both  have  mesopores  and  acan- 
thopores.  the  fonner  with  numerous  diaphraafms.  In  Peronopora  the  zoarium  is 
always  bifoliate  wherea.s  it  never  assujnes  this  form  in  Pra.<opora.  The  cell  wallc? 
are  thicker  in  Peronopora.     The  genus  is  thus  defined  by  ITlrich: 

Zoaria  bifoliate,  the  surface  even,  iksu^^iiv  with  sim^H  niia'^ulae.  Mpsonores  and 
acanthopores  varying  in  number.  Cystiphragms  abundant,  present  throughout  the 
mature  region  in  the  zooecial  tubes.  Vnc-^nr"';  ci-^z-niiar  o^  nolygonal.  Zooecial  wails 
comparatively  thick,  sometimes  ring-like  in  transverse  section. 

'  The  Genus  Monticulipora,  p.  195. 
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PEROXOrORA   VElfA,    Ulr'uh 
Platti  I.  Figures  -i  and  5:  Plato  11.  FiiruiT>   1  and  -"> ;  Plate  Y,  Figure  3. 

PKKo.NoroKA  VKRA,  Tllrich.  Anier.  G-eol..  2.  ISSS,  p.  40. 

Pkkonoi'oka  vera,  yUkles.     Bull.  Kentucky  Geol.  Furv.,  5,  1905,  p.  46,  pi.  2,  fig.  1. 
Peko-NopoRvV  vera,  Cnmings.     o2nd.  Ami.  Rep.  Eep.  Geol.  Nat.  Res.  Indiana,  1908,  p.  867, 

pi.  22,  figs.  2-2b;   pi.  31.  fig.  5. 

Xickles'  description  is  as  follows: 

Zoarium  consisting  of  bila.minar  fronds  from  2  to  6  mm.  thick  and  10  or  more  cm. 
In  height.  Fronds  usually  somewhat  undulating  and  occasionally  producing  fronds 
at  right  angles.  Some  specimens  branch  rather  frequently,  others  rarely.  Surface 
smooth,  except  for  clusters  of  larger  cells  which  sometim^es  rise  a  little  above  the 
general  level.  Apertures  circular,  seven  or  eight  of  the  ordinarv  sizp  in  2  num. 
Apertures  in  the  clusters  considerably  larger  than  the  others.  Usually  a  large  amount 
of  circular  or  subangular  raesopores  occupy  the  rather  wide  interspaces  as  well  as  the 
angles  of  junction.  Often  the  centre  of  a  cluster  is  occupied  with  a  large  number  of 
mesopores.  In  some  specimens  few  mesopores  are  present.  Occasionally  a  specimen 
shows  a  large  number  of  small  acanthopores  at  the  surface,  these  may  also  be  seen 
in  some  sections.  The  zooecia  have  a  very  short  immature  region;  in  the  mature  region 
they  have  a  linear  series  of  overlapping  cystiphragms  and  a  few  diaphragms. 

This  .species  is  not  uncommon  in  the  quarry  on  the  Don  river  and  lias 
often  heen  mistaken  for  Hpfcrofri/pa  frondosa.  The  figures  of  tangential  sections 
(Plate  I,  Fig.  4;  Plate  II,  Fig.  4)  show  the  characteristic  appearance  of  true 
tangential  section  on  the  left  hand  side :  on  tlie  riglit  hand  side  the  section 
is  deeper  and  .slightly  inclined  .'showing  hoth  zooecial  tuhes  and  mesopores  in 
inclined  or  longitudinal  section.  The  vertical  section,  from  a  photomicrograph, 
is  .«hown  without  retouching  in  Plate  II,  Figure  5;  it  is  rather  confused  owing 
to  the  impossihility  of  cutting  a  section  exactly  ])arallel  to  the  various  elements. 
The  drawing  (Plate  I,  Figure  5)  v\as  made  hv  comhining  the  most  typical 
parts  showni  by  the  ■same  thin  .^lection.  The  median  ]ilanc  is  marked  by  a  veiT 
thin  line  on  both  sides  of  wliich  appear  the  bases  of  the  zooecial  tubes  and  of 
the  mesopores  which  .^ieem  to  alternate  with  a  considerable  degree  of  regularity. 
The  ba.^  of  the  zooecial  tube  is  trapezoidal  and  small,  that  of  the  mesopore  is 
hexagonal  and  larger.  The  mesopores  are  crossed  by  crowded  diaphragms 
throughout:  the  zooeeial  tu])es  have  diaphragms  in  the  lower  half  and  cystiphragms 
in  the  upper. 

Locality. —  Don  Valley  brickyard.  Toronto. 

No.  1083  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Genus  Pi.'AsopoiiA,  yicliolson  and  Enicridge  Jr. 

Pb-Vsopora,  Xicholsoti  and  Etheridgc  Jr.  Ann.  Mag.  Nat.  Hist.,  4th    Ser.,  20,  1877,  p.  38. 
PrtASOPORA,  UliHch.  G-eol.  Surv.  Illinois,  8.  1890,  p.  371. 

This  genus  of  the  Mi)nlicuIiiforidae  is  defined  by  Tli'ich  (op.  cil.)  as  follows: 
Zoaria  forming  hemispheric,  discoid,  or  irregular  masses,  and,  more  rareQy,  thin 
expansions;  usually  free,  with  an  epithecal  covering  on  the  lower  side.  Zooecial 
tubes  prismatic  or  cylindrical,  thin-walled,  largely  separated  from  each  other  by  small 
angular  mesopores,  which  are  generally  quite  inconspicuous  at  the  surface.  Acantho- 
pores usually  prasent,  but  only  occasionally  either  numerous  or  strong.  Cystiphragms 
in  all  the  zooecial  tubeH.     Diaphragms  crowded  in  the  mesopores. 

PltASOl'OUA    DOXEXSIS.    s/l.     tlOV. 

Plate  T,  Figurea  6  aiid  7:  Plate  II,  Figures  <1  and  :  :  Plato  V,  Figure  G; 

Plate  VI,  Figure  2. 

The  zoarium  of  this  s])ecies  is  circular  and  free,  probably  with  a  concentri- 
eally  wrinkled  epitheca.  The  diameter  ranjres  from  IT  to  "^O  mm.  and  the 
thicknesis  is  approx innately  one  millimetre.  The  upper  surface  is  gently  convex 
Jind  the  under  surface  corre.spondin^ly  concave.       The   cclluliferous   surface   shows 
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that  the  ordinary  apertures  are  arranged  in  quincuncial  rows  springing  froni  a 
number  of  very  ill-defined  centres.  They  are  usually  hexagonal  in  outline 
and  occ-ur  to  the  number  of  four  in  the  space  of  one  millimetre.  At  intervals 
cf  2.5  to  3  mm.  are  clusters  of  larger  cells,  and  at  alx)ut  the  same  interval 
occur  slightly  defined  monticules.  The  clusters  and  the  monticules  are  not 
necessarily  coincident  nor  are  they  necessarily  the  centres  of  the  quincuncial 
systems. 

Tangential  sections  show  that  the  ordinary  zooecial  tul)es  are  nearly  or  quite 
circular  but  that  they  become  elliptical  as  the  centres  of  the  clusters  are  approached. 
The  walls  of  the  zooecial  tubes  are  comparatively  thin  and  independent,  touching 
each  other  in  the  direction  of  the  rows  l)ut  separated  in  other  directions  by 
a  number  of  large  angular  mesopores.  Cy&liphragms  appear  in  nearly  every 
tube.  Acanthopores  are  scarcely  to  be  discerned  but  there  is  some  evidence  of 
very  small  ones  at  the  points  of  junction  of  the  tuhes. 

A'ertical  sections,  Avhere  ideally  cut,  show  about  five  well-developed  cysti- 
phragnns  and  clearly  defined  diaphragms  in  the  zooecia,  the  latter  being  confined 
to  the   lower  part   of  the  tube.     The  mesopores  are   crowded  with  diaphragms. 

This  species  has  decidedly  tlie  surface  characteristies  and  manner  of  growth 
of  the  genus  Aspidopora  and  approaches  very  closely  to  Aspidopora  newherri, 
N'icholson.  AVe  would  without  hesitation,  ascribe  the  species  to  Aspidopora 
were  it  not  for  the  undoubted  diaphragms  in  the  zooecial  tubes. 

Except  for  the  somewhat  larger  size,  the  species  closely  resembles  Pra-sopora 
hnticularis,  Ulricli.  The  vertical  sections  are  almost  identical,  but  the  tangential 
section  of  P.  lentiridaris  shows  a  closer  spacing  of  the  zooecial  tubes  and  a  less 
development  of  mesopores.  Tlie  arrangement  of  the  zooecial  tubes  in  rows  is 
apparently  a  feature  of  hoth  species. 
Locality. — Don  brickyard,  Toronto. 
No.  1084  H.R.     Royal  Ontario  Musieum  of  Paleontology. 

Family  HETEROTRYPIDAE 
Oenus  ATACToroRA,   Ulricli 
Atactoi'Ora,    Ulricli.     Jour.   Cincinnati    Soc.   Nat.   Hist..   5,   1882.   p.   154.     Ibid.   6.    1883, 
p.  245. 

Ulriclrs   amended  descri])ti()n   of   this  genus  is  as   follows: 

Zoaria  parasitically  attached  to  foreign  bodies,  over  which  they  form  thin  and  expand- 
ed crusts,  the  thickness  of  which  varies  according  to  the  number  (rarely  more  than  three) 
of  .superimposed  layers,  the  latter  having  an  approximately  definite  thickness.  Zooecia 
with  more  or  less  thick  walls,  and  indented  or  floriform  orifices,  due  to  the  position  of 
the  numerous  spiniform  tubtiili.  which  in  the  thick-walled  species  are  developed  almost 
exclusively  in  the  portion  of  the  walls  immediately  surrounding  the  visceral  cavity. 
True  interstitial  cells  are  wanting.  At  regular  intervals  the  surface  presents  subsolid 
elevated  "maculae"  that  are  granulose  and  finely  i)itted,  and  apparently  composed  of 
peculiarly  modified  or  aborted  cells.     Diaj)hragms  few,  always  horizontal. 

Only  one  species  of  thi.s  genus  lias  ])een  recognised  in  the  rocks  at  Toronto, 
Atacfopora  maculata,  described  below. 

AxACTOrORA  ISIACULATA,    TJlHcIl 

riate  I,  Figure   10;  Plato   TT,   Fiirures  9   and  10;   Tlate  Y,   Figure   1; 

Plate  VI,  Figure  10. 
ATACToroRA  MACULATA,  Vlvicli.  Jour.  Cincinnati  Soc.  Nat.  Hist.,  2,  1879,  p.  121,  pi.  12, 
figs.  2-2c;  iMd.,  6.  18S3,  p.  24&,  pi.  12,  figs.  2,  2ia. 

TTlrich's  original   doscripiion,  slightly  modernized,   is  as  follows: 
Zoariuni    parasitic,    growing    into     expanded     crusts,     which     vary     in     thickness 
from  less  than  .5  to  4  mm.;   the  usual  thickness  is  about  one  millimetre.    All  the  speci- 
mens otbserved  are  attached  to  species  of  Orthoceras  or  Endoccras.    Surface  exhibiting 
rounded  or  elongated  tuberosities,  which  are  abruptly  elevated,  and  from  ..5  to  1  mm.  in 
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diameter;  sometimes  they  are  arranged  in  quite  regular  diagonal  lines,  but  usually 
are  irregularly  distributed  over  the  surface;  measuring  from  tlieir  centres,  the  dis- 
tance that  they  are  apart  varies  from  two  to  nearly  fouy  millimetres;  summits  of 
maculae  somewhat  flattened  and  compact.  Zooecial  orifices  sub-equal,  moderately 
thin-walled,  polygonal,  about  eight  in  the  space  of  two  millimetres;  mesopores  few  or 
entirely  absent.  Superior  eriges  of  tube-walls,  when  well  preserved,  carrying  a  few 
small  spines. 

Transverse  sections  show  very  distinct  pi-ojections  into  tlie  zooecia.  They  number 
from  four  to  five  and  are  very  irregularly  distributed.  In  sections  of  this  kind  the 
maculae  present  the  appearance  of  clusters  of  minute  tubuli,  which  undoubtedly  is 
their  true  nature.  In  vertical  sections  the  zooecia  are  usua)lly  without  diaphragms. 
though  these  structures  are  not  infrequently  developed  in  moderate  numbers.  The 
maculae  appear  minutely  tubular,  and  are  divided  into  distinct  floors,  that  run  parallel 
with  the  outline  of  the  projection  of  the  txrberosities  on  the  surface.  In  a  specimen 
two  millimetres  in  thickness,  there  are  about  flve  of  these  floors. 

This  species  is  not  uncommon  in  tlie  Don  brick}'ard.  Our  specimens  conforju 
fairly  well  %nth  the  description  given.  There  are,  however,  three  ix)int6  in 
which  they  diflfer.  In  the  first  place  our  specimens  do  not  seem  to  be  attached 
to  Orthoceras  or  Endoceras,  but  it  is  quite  possible  that  they  grew  originally  on 
the  shells  of  the  latter  genus.  Fairly  flat  pieces  have  been  found  whicli  measure 
'two  or  three  inches  in  length  and  width.  In  the  second  place  our  vertical 
sections  show  a  considerable  number  of  downwardly-curved  diaphragms  in  the 
zooecia;  and  in  the  third  place  we  have  not.  found  any  evidence  of  superimposed 
layers. 

The  photograph  of  the  .surface  (PJate  V,  Figure  X)  shows  well  tlve  arrange- 
ment of  the  apertures :  the  points  out  of  focus  are  the  maculae.  The  tangential 
section  shown  in  the  photogra]ih  (Plato  IT.  Fio-ure  10)  shows  the  dense  maculvTe 
and  the  thick  walls  of  the  zooecial  tubes;  it  fails,  howeYer,  to  indicate  the  petaloid 
character  of  the  openings  or  the  nuanerou.s  acanthopores.  These  features  are 
better  shown  by  the  drawing  (Plate  I,  Figure  10).  Satisfactory  photographic 
reproduction  of  a  vertical  section  was  not  obtained :  the  drawing  (Plate  II, 
Figure  9)  is  fairl}^  typical,  but  in  some  places  the  zooecia  are  more  open 
towards  the  surface  and  the  diaphragms  fewer. 
Locality. — Don  brickyard,  Toronto. 
No.  2.50  H.R.  Royal  Ontario  Museum  of  iPaleontology. 

Genus  Dekayklla,  Ulrich 
Dek.xyei.la.  Ulrich.  Jour.  Cincinnati  Soc.  Nat.  Hist.,  5,  1882,  p.l55;    ibid..  6,  1883,  p.  90. 
I>f:kayella,  Isiickels  and  Bassler.  Bull.,  U.  S.  Geol.  Surv.,  173.  1900,  p.  31. 

Ulrich's  description  follow:s: 
Ramose,   branches   often   compressed.     Mesopores   more    or    less    numerous,    oiften 
aggregated   into  irregular  maculae.     Acanthopores  of.  two  kinds;    large  ones  arranged 
as  in  Dekayia,  and  a  imuich  greater  number  of  small  ones.    Diapihiragms  in  both  sets  of 
tubes  sitraight. 

It  will  be  observed  that  the  essential  point  in  distiniiiiishing  this  genus  from 
the  related  Del-ayia  and  Heterofrypa  is  the  presence  of  two  kinds  of  acanthopores. 
Cumings  maintains  that  this  feature  is  not  confined  to  Dd-fii/rlla  and  would  make 
the  three  genera  identical. 

Dekayella  ulrichi  (Nicholson) 

Plate  T,  Figures  0  and  11  :  Plate  V,  Fignre  0. 

Chaetetes  fi.etciieri,  XicJiolson.     Quart.  Jour.  Geol.  Soc.  London,  30,  1874,  p.    504,    pi. 

29,  figs.  6,  6a:   Pal.  Ohio,  2,  1875,  p.  197,  pi.  21,  figs.  7,  7a. 
MoNTicuLiPOKA    ( Hetekotrypa )    v\.nniu,   yicholson.     Genus   Monticulipora,   1881,  p.   131, 

"  fi-g.  22. 

Dekayei.la  ulrichi.   Ulrich.     Jour.  Cincinnati   Soc.  Nat.  Hist.,  6,   1883,  pp.  91,   153. 
Dekayia  ulrichi,  Cumings.    32nd  Rep.  Geol.  Nat.  Res.  Indiana,  1908,  p.  824,  pi.  14,  figs. 
4,  4b;  pi.  28,  fig.  7. 


10  Department  of  Mines  No.  4 


Xicliolsoii'is  original  desoription  with  some  ftnv  terms  juodt'riiized  follows: 
Zoarium  ramose,  of  cylindrical  or  sub-cylindrical  branches,  which  divide  dichot- 
omously  at  irregular  intervals,  and  vary  in  diameter  from  less  than  four  to  about  eight 
millimetres.  The  surface  is  smooth  and  destitute  of  monticules,  but  in  well-preserved 
specimens  minutely  spinous;  the  calices  sub-polygonal  or  rounded,  mostly  .25  mm.  or 
tiightly  more  in  diameter.  Interspersed  with  the  openings  of  the  ordinary  zooecia  are 
the  minutely  irregular  apertures  of  a  largely  developed  series  of  small  mesopores. 

As  regards  internal  structure,  the  co.rallites  are  at  first  thin-walled,  but  become 
thickened  in  the  outer  part  of  their  course,  their  walls  becoming  at  the  same  time 
seemingly  fused  together.  The  mesopores  occupy  all  the  intervals  left  between  the  oval 
or  rounded  larjrer  tubes,  and  tliere  is  a  largely  developed  series  of  thick-walled  hollow 
acanthoipores,  placed  at  the  angles  of  junction  of  the  zooecia.  Diaphragms  are  wanting, 
or  are  very  sparingly  developed  in  the  axial  region  of  the  branches,  but  are  aioundantly 
present  in  the  outer  portion  of  the  tubes,  and  are  much  more  closely  set  in  the  meso- 
pores than  in  the  zooecia.  In  all  cases,  the  diaphragms  are  complete  and  approxi- 
mately horizontal. 

Ulric'h  removed  the  sspeeies  to  hi.s  new  ovnu.<  Dcl-ai/cllii  on  account  of  the 
presence  of  two  kinds  oP  aoantho])()res,  lar^je  and  small.  The  former  originate 
in  the  immatiii'e  i-cirioii  while  the  latter  a|)pear  only  in  the  miature  or  superficial 
region. 

This  species  has  loaig  heen  considered  as  one  of  the  most  typii'al  fossils  from 
1he  Don  river;  it  has  heen  identified  hy  more  than  one  author;  and  has  heen 
regarded  as  the  i-hief  evidence  of  the  Eden  age  of  these  heds.  While  w^e  are 
not  j)repared,  in  the  face  of  many  statements  to  the  contrary,  to  deny  the 
occurrence  of  this  form,  we  fail  to  find  among  many  dozens  of  thin  sections  aaiy 
definite  evidence  of  its  occurrence.  Nearly  every  sipecimen  which  has  ]>een  asciribed 
in  our  collections  to  this  species  turns  out  on  niicrosicopic  examination  to  be 
Tfallopora  suhplana.  As  the  surface  is  in  every  instance  obscured  hy  hard  shale 
in  the  apertures,  the  identification  ha.s  been  made  merely  from  the  shape  of  the 
zoarittm  which  is  indistingnishable  from  that  of  Ihtlloponi  siihpJnua. 

While  we  are  unable  at  pre.se.nt  to  imclude  this  species  with  cci-tainty  it  is 
thought  kdrisable  to  refer  to  it  in  view  of  what  has  been  said  aibove.  NicholsoOl'a 
original  figures  are  reproduced  herewith:  it  will  be  (yl)sei\-ed  that  the  tangenthkl 
.'section  does  not  show  the  two  kinds  of  acanthopores. 

Genus  LErTOTinrA.  Ulrirh 

Leptotrvpa,  ririch.  Jour.  Cincinnati  Soc.  Nat.  Hist..  6,  1883,  p.  158;  Geol.  Surv.  Illinods, 
8,  1890.  pp.  377.  455;  Geoil.  Minnesota,  3,  1893,  p.  316. 

Leptotrypa,  Simpson.    14th  Ann.  Rep.  State  Geol.  Surv.,  N.Y.  for  1894,  1897,  p.  580. 

Lkptotrypa,  Kicklcs  ami  Basaler.  U.S.  National  Museum,  Bull.,  ^2,  1915.  p.  717.  (Sec 
for  fuller  synonymy.) 

Leplolri/pii  is  an  incrusting  form  of  Jfclcrolri/piddc  defined  as  follows: 
Zoarium  incrusting,  often  assuming  cylindrical,  diiscoidal,  or  other  forms;   zooecdal 
tubes  polygonal,  with  thin  walls,  and  few  or  no  diaphragms:   acan.thoi)ores  small,  never 
abundant;  no  mesopores. 

Leptotryi'.v  kxt'.wsa,  sp.   vor. 

Plate  T,  Figure  VI  \  I'laU'  II.   Figure  ?^. 

Our  cdllcctioii  contains  one  good  .>]»i'(inu'n  of  an  e\c-eedinglv  line-grained, 
incrusting  bryozoan  covering  the  .surface  of  a  flattened  fragment  of  Orthoceras, 
SO  mm.  bv  30  mm.  in  extent.  The  .surface  shows  polygx)nal  apertures  to  the 
number  of  five  or  six  in  a  millinu'tre.  In  well  preserved  parts  delicate  but 
distinct  spines  are  to  Ik?  obvserved  at  the  angles  of  the  zooeeial  openings.  At 
intervals  of  two  millimetres  are  ,*mall  clusters  of  .^lightly  larger  cells  raised 
into  monticules.      The.^;  elevations  are  arranged   more  or   less  in   diagonal   lines. 
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Tangential  >(vtions  indicaR'  tliin-wallod  zoocH-ial  tubes,  strictly  poly<i:onal, 
and  with  ooalest-i'd  walls  whore  in  contact  with  one  another.  Where  not  in 
contact  the  zooecial  wall  is  rounded  and  only  about  one  half  the  thickness  of 
the  coalesced  walls  (not  well  sliown  in  tlie  diagram).  The  interspaces,  therefore, 
vary  in  size,  are  not  very  jiunierous.  and  are  always  bounded  by  convex  sides. 
Acanthopores  occur  at  the  angles  of  jujiction  of  the  zooecial  walls  but  by  no 
means  at  every  such  angle.  Oci-asionally  a  small  acanthoporo  is  seen  in  the  wall: 
it  seems  to  belong  to  one  proper  wall  and  to  project  slightly  into  the  zooecial 
space  on  that  side.  Satisfactory  vertical  sections  were  not  secured,  but  inclined 
|)artv'5  of  the  tangential  section  indicate  that  the  tuibes  are  inclined  or  prostrate  in 
the  immature  n^ion  and  without  diaphragms.  The  vailing  size  of  the  interspaces 
and  their  lack  of  true  Avails  leads  to  the  conclusion  that  they  are  not  to  be 
interpreted  as  mesoporet?. 

This  species  is  closely  related  to  Lpplotn/pa  minima,  Ulrich,  with  which  it 
agrees  in  the  character  of  the  surfacre,  spacing  of  the  monticules,  and  intimate 
structure  of  the  zoariuni  for  the  most  part.  It  differs,  however,  in  that  the 
monticules  are  not  formed  of  smaller  cells  than  the  average  but  of  larger.  The 
zoarium  is  of  greater  size  and  is  not  always  attached  to  a  small  epecies  of 
Orihoceras  ''from  .3  to  .6  of  an  inch  in  diameter  at  the  larger  end." 

Locality. — Four-foot  level,  old  shaJe  pits,  Lambton. 

No.  10&5  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Genus  Stigmatella,  llricli  and  Bassler 
STJCMATTiiA,  Vliidi  (171(1  Bd.sshr.     Smiths.  Mipc.  Coll.,  47,  1904,  pp.  24,  33. 
The  de.-icription   is  as  follows: 
Zoarium   incrusting,   massive  or  sub-ramose;    mesopores   present,  often  restricted 
fo   small   spots;    acanthopores   small,   more    or   less  abimdantly    developed   at    intervals 
between  Avhich  they  are  Avanting;   in  ramose  forms  they  are  developed  in  the  extreme 
outer  region. 

The  more  extended  dcM]'i))t ion  by  tlie  same  autboi's  is  given  below: 
Zcarium  variable,  ranging  from  inci'usting  to  irregularly  ma=;sive  and  ramose, 
Zooecia  angular,  rounded,  or  irregularly  petaloid,  the  shape  depending  upon  the  pres' 
ence  (or  absence)  of  mesopores  and  the  number  of  acanthopores.  Typically  the  zoarial 
surface  exiiibits  at  regular  intervalis  maculae  or  spots  composed  of  mesopores,  although 
in  some  species  the  usual  monticules  or  clusters  of  large  cellos  appear.  Acanthopores 
Always  present  but  variable  in  number,  intermittent,  developed  chiefly  in  narrow 
zones,  sometimes  inconspicuous  but  more  often  so  numerous  as  to  give  the  surface  a 
flecidedly  hii-sute  appearance.  Mesopores,  when  present,  developed  in  mature  region 
only,  their  number  being  variable  even  for  the  same  species. 

The  zooecial  tubes  liave  thin  w-alls  in  the  axial  region  and  these  become  but 
slightly  thickened  in  the  peripheral  region  where  a  few  unusually  delicate  diaphragms 
are  inserted.  In  vertical  sections  the  walls  exhibit  at  rather  regular  intervals  in  the 
peripheral  region  thickenings  somewhat  similar  to  those  occurring  in  ^((^nopom.  These 
♦  hickenings  occur  approximately  at  the  same  height  in  the  wall,  and  tangential  sections 
through  these  zones  give  the  full  development  of  acanthopores.  Minute  structure  of 
walls  as  shown  in  tangential  sections,  of  the  type  that  characterizes  the  Hetero- 
trypidae. 

Representatives  of  this  gcims  iii'e  anroiig  the  commonest  fossils  of  the  Toronto 
rocks,  but.  owing  to  tlu;  varying  shape  of  the  zoaria  and  the  differing  manner 
of  growth,  they  are  among  the  most  ditticult  to  recognize.  Ramose,  encrusting, 
irregular,  ■■[jutf-ball."'  and  many  ojjicr  types  are  of  connnon  occurrence.  In 
nearly  every  instance  sections  are  necessary  in  order  to  make  even  an  approxi- 
mate identification.  We  recognize  eiglit  more  or  less  distinct  tvpes,  but  in 
all  probability  further  detailed  work  would  reveal  more.  Three  of  our  forms 
agree  fairly  well  with  described  species,  and  three  others  are  thought  to  repre- 
sent varieties  of  another  species.     Two  new  species  have  been  created. 
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Stigmatella  crexulata,  UlricU  and  Bossier 
Plate  III,  Figures  4,  5  and  7 ;  Plate  IV,  Figures  4  and  5. 

Stigmatella  cre.xulata,  Ulrich  and  Bassler.     Smiths.  Misc.  Coll.,  Quart.,  47,  1904,  p.  34 

pi.  9,  figs.  1-4;  pi.  14,  figs.  1,  2. 
Stigmatella  cre,\ul.\ta,  Cumiiu/s.    32nd  Ann.  Rep.  Dep.  Geo!.  Nat.  Res.  Indiana,  1908, 

p.  882,  I>1.  24,  figs.  4-4d. 
Stkimatella  cke.xilata,  Bassler.     U.S.  Nat.  Mus.,  Bull.  92,  1915,  p.  1193. 

The  original  desicription  of  Una  species  follows: 
ZoariiLin  composed  of  cylindrical,  subc>'lindrical  or  compressed,  frequently  divid- 
ing stems  10  mm.  or  more  in  diameter,  arising  from  a  ba'oad  base  and  forming  a  chiTnip 
probably  seldom  more  than  50  mm.  high.  Surface  even,  but  in  well-preserved  mature 
specimens  spinulose  because  of  the  many  acanthopores.  Maculae  well  marked,  gener- 
ally composed  of  mesopores  which  make  up  the  characteristic  "  spots  "  but  sometimes 
formed  exclusively  of  zooecia  larger  than  the  ordinary.  Zooecial  apertures  sima'l.  aibout 
9  in  two  mm.  with  their  walls  thin  and  often  beautifully  inflected  by  the  numerous 
small  acanthopores.  Mesopores  prese'rut,  variable  in  nuimber  but  usually  few  and  mostly 
aggregated  in  the  maculae.  In  the  axial  region  the  zooecial  tubes  have  thin  finely 
crenulated  walls  and  occasionally  a  diaphragm  or  two.  In  the  mature  region  the  walls 
increase  .slightly  in  thickness,  mesopores  and  acanthopores  develop,  and  thin  dia- 
phragms cross  the  zooecial  tubes  and  mesopores  at  varying  but  always  comparatively 
remote  intervals. 

This  is  a  conunon  species  on  the  Iluniber  river,  Toronto.  We  are  unable 
to  add  anything  to  the  description  given  and  every  feature  mentioned  ])y  tlie 
autliora  has  hecn  observed. 

Plate  III,  Figure  5  was  drawn  from  a  photograph  of  a  part  showing  a  macula 
near  the  bottom ;  Plate  IV,  Figure  5  is  a  pliotographic  reproduction  of  a  section 
showing  no  maculae  but  with  the  mesopores  more  scattered.     Plate  III,  Figure  7 
is  copied  from  Nicklos  and  B'assler  but  in  no  way  differs  from  our  sections. 
Locality. — Humber  river,  Toronto. 
No.  1086  H.R.  Royal  Ontario  Mu.seum  of  Paileontodogy. 

Stigmatella  catexulata,   Cum'mgs  and   Galloicay 

Plate  III,  Figures  1,  la,  2  and  3;  Plate  IV,  Figures  1.  2,  3. 

Stigmatella  catenitlata.     Cumings   and   Galloway.     37th   Ann.   Rep.   De^    Geol     Nat. 
Res.,  Indiana.  1913.  p.  437,  pi.  IS,  fig®.  1-lc. 

This  species   is  described  as  follows: 

Zoarium  robust,  subramose  1.5  to  2  cm.  in  dianiieter  and  5  or  6  cm.  long.  Sur- 
face nearly  smooth,  with  low  round  monticules  or  large  nuaculae,  composed  of  mesopores 
and  large  zooecia.  Zooecia  subcircular.  with  medium  thin  walls.  Meponrrps  are  usuaHly 
restricted  to  the  clusters,  but  sometimes,  on  immature  branches,  there  may  be  a  small 
area  on  which  the  mesopores  are  numerous. 

Tangential  sections  sHiow  the  zooecia  to  be  siubpolygonal  and  thin-walled,  with  a 
light  coloured  intermural  line;  9  zooecia  in  2  mm.  Wliere  there  are  mesopores  the 
zooecia  are  smaller,  but  there  is  the  same  number  in  2  mm.  includ''i'r  'nesopores. 
The  acanthopores  are  small  but  conspicuous,  about  1/40  mm.  in  diameter,  about 
10  in  10  zooecia.  They  are  situated  at  the  angles  of  junction  of  the  zooecia  and  never 
inflect  the  zooecial  wall.  Mesopores  are  usually  few  or  absent  in  sections  near  the 
surface,  but  occasionally  a  section  will  show  a  region  of  numerous  mesopores,  especially 
if  the  section  is  deep  or  taken  from  an  imaiiature  branch. 

Diaphragms  are  absent  in  the  axial  region  and  there  are  only  one  or  two  in  the 
mature  region.  The  zooecial  walls  are  only  slightly  thickened  in  the  mnture  region, 
which  is  2  or  3  mm.  in  depth.  The  chain-like  mesopores  are  the  noticeable  feature  of 
longitudinal  sections.  They  l>eain  in  the  suhmature  region  and  orflinari'y  do  not 
reach  the  surface.  Wliere  tlie  diaphragniis  cross  the  mesopores  there  is  a  constrictioin, 
giving  to  the  mesopores  the  appoaranr-e  of  rhains  or  strings  of  beads.  The  zooecial 
walls  are  nearly  s-traight  or  only  slightly  flexuous. 
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Species  of  Stiginatella  showing  distinct  chain-like  niesopores  are  of  frequent 
occurrence  in  the  rocks  at  Toronto.  The  only  species  in  which  this  character 
IS  pronounced  are  S.  inierporosa,  Ulrich  and  Bassler,  8.  sessilis,  Oumings  and 
Galloway,  and  «S'.  catenulaia.  All  of  our  specimens  are  distinct  from  S.  inierporosa 
as  tiie  ,c;reat  development  of  niesopores  characteristic  of  that  si)ecies  is  not  seen. 
One  of  them  resembles  8.  sessilis,  and  three  others  approach  so  close  to 
S.  catenulaia  that  they  arc  included  in  that  species  although  varietal  dilfcrences 
are  marked. 

The  first  t_vpe  Avhich  we  may  call  variety  (a)  approaches  most  closely  to 
typical  8.  catenulaia.  The  zoarinm  is  irregularly  ramose,  with  flattened  'branches 
which  appear  to  be  hollow.  An  average  branch  is  about  15  mm.  by  8  mm.  The 
gurtface  is  marked  by  very  small  and  inconspicuous  monticules,  3  to  3  mm.  apart. 

Tangential  sections  show  groups  of  larger,  thin-walled,  polygonal  zooecia  to 
thr  rumber  of  nine  in  a  space  of  two  millimetres,  and  areas  "with  considerably 
smaller  and  more  rouiuled  zooecia  with  frequent  niesopores.  As  many  as  twelve 
/(joecii!  were  counted  in  the  space  of  two  milhnietres.  Sections  very  near  the 
surface  present  alma<t  exactly  the  appearance  of  Cumings  and  Galloway's  figures 
except,  that  the  acanithof|wres  are  not  rigidly  confined  to  the  angles  of  the  zooecia. 
Sections  at  moderate  depth  show  scattered  large  acanthopores ;  many  of  them  not  at 
the  angles  of  junction,  and  often  strongly  infleotdng  the  zooecial  cavity  (Plate  III, 
Figure  1).     Sections  cut  at  a  still  deeper  level  are  abiiost  devoid  of  acanthopores. 

Vertical  sections  show  that  the  tulie-walls  increase  very  little  in  thickness 
towards  the  surface  and  that  the  characteristic  chain-like  niesopores  are  well  devel- 
oped.    Dia.phra^is  in  the  zooecial  tubes  are  of  rare  occurrence. 

This  variety  differs  from  the  type  only  in  the  character  of  the  acanthopores 
and  in  the  more  rugose  surface. 

A  second  variety  (b)  wdiich  it  seems  impossible  to  remove  from  this  species 
has  grrown  around  a  small  crinoid  stem  to  a  length  of  80  mm.  and  a  total 
thickness  of  25  mm.  The  surface  is  nearly  smooth  but  has,  nevertheless,  low  incon- 
spicuous elevations  at  wider  intervals  than  in  the  last  variety. 

Tangential  sections  show  the  large  and  small  zooecial  tubes,  as  in  variety  (a), 
wMth  a  slightly  greater  tendency  to  rounded  form  in  the  small  zooecia.  The 
acanthopores  are  small  and  practically  confined  to  the  angles  of  the  zooecia;  in 
fact,  the  section  is  not  to  be  distinguished  from  that  of  the  type. 

Vertical  sections  likewise  are  very  like  those  of  the  type.  The  niesopores  are 
rather  coarser  than  in  variety  (a)  and  there  are  more  diaphragms.  These  structures, 
however,  are  of  such  tenuity,  that  they  may  have  broken  down  in  varie^ty  (a) . 

This  variety  differs  from  the  type  chiefly  in  the  manner  of  growth  as  it  is 
distinctly  incrusting  on  a  crinoid  stem  and  shows  no  indication  of  ramose  habit. 

Variety  (a) 
Locality. — Five-foot  level,  Lambton  shale  pits. 
No.    1097   H.R.   Royal    Ontario   Museum   of   Paleontology. 

Variety  (b) 
Localiti/. — 'Seven-foot  level,  LamiMon  shale  pits. 
No.  1088  H.R.  Royal  Ontario  Museum  of  Paleontology. 

A  tliird  forin  ascribed  to  this  species,  variety  (c),  is  so  distinctive  that  it 
should,  perhaps,  be  described  as  a  new  species.  The  prominent  chain-like  mesopores 
and  the  slight  dissimilarity  in  vertical  section,  induce  us  to  retain  it  under 
8.  catenulaia  but  with  a  definite  varietal  name  as  below. 
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StIOMATKLLA    CATEXULATA  DlVEItSA,    rar   710V. 

Plate  III,  Figures  8,  8a. 

The  main  portion  of  the  zoarium  of  this  variety  is  a  roughly  spindle-shaped, 
mass  about  40  mm.  long  and  20  mm.  wide  at  the  middle.  From  this  central  mass 
a  few  branches  seem  to  have  been  given  off  but  as  they  are  broken  away  nothing 
can  be  said  as  to  their  length.  The  surface  is  covered  with  large  rounded  monti- 
cules at  intervals  of  about  live  millimetres.  The  apertures  of  the  zooecia  between 
the  monticules  are  fine  and  regular  but  on  the  summits  a  great  diversity  in  size 
is  to  be  observed. 

Vertical  sections  are  scarcely  to  be  distinguished  from  those  of  the  two  varie- 
ties described  above  except  for  the  presence  of  more  numerous  diaphragms.  With 
regard  to  the  chain-like  mesopores  a  critical  examination  shows  the  following 
features  in  tlie  three  varieties: — 

Variety  (a)     Mesopores,  nuauerous,  large,  well  developed  in  the  mature  region. 

Variety  (b)  Mesopores,  smaller,  less  numerous,  and  scarcely  developed  in 
the  mature  region. 

Variey  (c)  (Stigmatella  catenulata  diversa).  Mesopores  few,  except 
in  restricted  areas,  not  well  developed  in  the  mature  region; 
zooeeial  walls  crenulated  and  passing  into  the  chain-like  meso- 
pores in  the  immature  region. 

Tangential  sections  (Plate  111,  Figures  8  and  8a)  are  very  distinctive.  The 
general  field  shows  regular,  polygonal,  thin-walled  zooecia  to  an  average  nuinl)er 
of  ten  or  eleven  in  tlie  si)ace  of  two  millimetres.  In  this  region  mesopores  are 
very  few  and  small.  Acanlliopores  are  well  developed,  usually,  but  not  always, 
at  the  angles  of  junction  of  tlie  zooeeial  Avails  and  sometimes  slightly  inflecting 
the  tubes.  At  intervals  of  about  five  millimetres  the  structure  is  distinctly 
different  (Figure  8)  as  the  zooeeial  tubes  are  large  and  rounded,  the  mesopores 
numerous  and  of  very  irregular   sliai)e,   and  aeantliopores  practically  absent. 

Externally  this  variety  can  easily  be  recognized  by  the  large  rounded  monti- 
cules; in  tangential  section  the  structure  as  described  above  is  unicpie;  in  vertical 
section,  it  is  difficut  to  v'^eparatc  from  the  other  varieties,  particular'ly  that  de- 
scribed as  variety  (b). 

Locality. — Huniber  river,  Weston,  Ontario. 

No.   1089   H.R.  Royal   Ontario  Museum   of   Paleontology. 

',Sti(;.maii:i.i.\    i,A:\riii-(»xi;xsis,   xp.    imr. 
Plato  11,  Figure  K'.. 

This  species  is  founded  on  a  single  specimen  from  the  old  shale  pit  at  Lambton, 
The  zoariuin  is  rainosi;  with  flattened  branches  arising  from  a  common  cluni]);  an 
average  branch  is  alwut  12  mm.  by  7  mm.  The  general  aspect  of  tlie  l)raneliing 
zoarium  is  less  robust  than  iii  the  specimens  which  we  have  a.scribed  to  Stigniatella 
crenulaia  but  otherwise  it  is  very  similar. 

The  surface  is  smooth  and  apjiarently  without  maculae  but  it  is  of  insufficient 
extent  and  too  poorly  ])re,<<u'ved  to  justify  the  statement  that  maculae  are  absent. 

Vertical  sections  (Plate  IT,  Fig.  13)  sliow  about  five  zooeeial  tubes  to  the 
millimetre  and  well  illustrate  the  periodical  thi<'keniiig  of  the  walls  characteristic 
of  the  genus.  l)i'a|)liragms  are  faii-ly  numerous  and.  very  irregular  'showing  cur- 
vature, and,  in  some  easels,  a  high  inclination  to  the  zooeeial  walls.  Mesopores  are 
infrequent,  chain-like,  and  sharply  defined.  They  have  very  thick  walls  and  extend, 
in  some  cases,  into  the  uiatiirc  region.     The  lower  ]iart  of  the  figure  is  not  cut 
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parallel  to  the  direction  of  tlie  tuhcs:  other  sections  show  that  the  walls  are  tlun 
in  the  iiiiinaturc  refjion  and  with  few  diai)hragins. 

Tangential  sections  are  very  like  those  of  Stigmotdla  creiiujala  showing  poly- 
gonal zooecial  tulx\-',  scattered  angular  nie?;opores  and  an  oi-casional  si)ot  of  aggro- 
gated  niesopore*!.  Acanthopores  are  large  and  ahnndant  antl  are  nearly  always 
situated  at  the  angles  of  the  zooecial  tubes.  Near  the  surface  Avhere  the  zooecial 
wails  are  thick  the  acanthopores  do  not  inflect  the  tiil)e-\\all-.  l)iit  deeper  down, 
where  the  walls  are  thin,  a  distinct  inflection  is  observed. 

In  many  respects  this  species  resemibles  Slir/malcUd  crcniihda,  hut  the  creiiu- 
lated  walks  of  that  species  are  never  seen.  In  vertical  section  it  is  almost  identical 
with  Hligmatella  sessilis,  Cumings  and  Galloway.'  At  first  we  were  inclined,  to 
regard  the  present  species  as  identical  with  S.  sessilis  hut  the  \eiy  diiTerent  manner 
of  growth  seems  to  make  its  separation  necessary. 

Locality. — .Five-foot  level,  old  shale  pit,  Lainibton.  Ontario. 
Xo.  1090.  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Stigmatella  vulgaeis,  sp.  nov. 

Plate  I,  Figures  13  and  14:  Plate  YT,  Figure  12. 

In  the  Don  Valley  hrickyai'd  one  oi'  the  commonest  fossils  is  the  ''  puff-ball  ". 
Tills  .seeuLS  to  be  a  variable  spet-ies  of  '"^ligiiuitelJa  of  which  the  zoarium  is  of  con- 
siderable size,  massive,  lujdose,  subhemispherical,  or  even  thick  discoidal  in  shape. 
The  appearance  of  the  specimen  wliich  is  selected  as  a  type  is  indicated  in  Plate  YI, 
Figure  12.  This  .specimen  mea.sures  80  mm.  by  55  mm.  I»y  ."{O  mm.  Other  ex- 
ample.s.  of  a  roughly  hemispherical  .shape,  frequently  measure  50  nun.  in  width 
and  20  or  25  mm.  in  height.  AVhile  it  is  cpiite  possible  that  more  than  one  variety 
or  even  species  is  representeil  by  the  variou'S  specimens,  we  have  not  'l)een  able  to 
recognize  constant  features  by  means  of  which  they  can  be  differentiated. 

The  surface  of  the  type  is  smooth,  and  maculae  are  indicated  only  by  clusters 
of  larger  cells  very  indistinctly  deve!<)))ed  at  intei'vals.  Tangential  sections  very 
near  the  surface  (Plate  1,  Fig.  l-"))  show  zooet-ia  of  \erv  irregular  shape  and  size 
with  thick  walls  and  numerous  large  acanthopores.  AVe  are  inclined  to  regard 
the  snnaller  cells  as  young  zooecia  rather  than  as  mesopores.  In  places,  the  cells 
are  somewhat  larger  but  no  other  difference  is  observed.  Deep  tangential  sections 
are  strikingly  different:  the  same  irreirular  character  of  tlie  tubes  is  seen,  but  the 
walls  are  extremelv  thin  and  the  acantliopores  le.<.'s  nunici-ous  and  verv  snutll  (Plate 
I,  Fig.  14).  ■ 

Yertical  sections  show  very  thin-walled  zooecia  crossed  by  a  few  distinct 
diaphragms  chiefly  in  the  ]K'ri|)]i(Mal  zone.  No  structures  which  can  be  inter])reted 
as  distin<-t  mesojKne.s  are  seen,  in  places  the  walls  are  crenuhited  and  in  others 
quite  straight.  The  strui-ture  is  intermediate  between  that  of  Slif/jnaielJa-  crenulaiii 
and  S.  pcrsoiKiht.  It  nuiv  be  rcirardcd  as  intermediate  between  figures  4  and  C} 
of  Plate  III. 

The  hemispherical  examples  of  this  species  show  no  difference  in  vertical 
sections,  but  tangential  sections  are  almost  devoid  of  acanthopores,  and  groups  of 
larger  cells  are  more  di.stinotly  developed;  in  some  cases  very  large  zooecia  appear 
among  the  .^mailer  ones.  In  one  case  the  surface  is  distinctly  nionticulose  but  the 
sections  do  not  differ  in  any  distinct  manner. 

Locality. — ^Don  brickyard,  Toronto. 

No.  1091  H.R.  Royal  Ontario  Museum  of  Paleontology. 

'  Dept.  Geo!.  Nat.  Res.  Indiana,  37th.  Rep.  1913.  p.  439.  pi.  19,  fig.  3;  pi.  20,  fig.  2-2b. 
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Stigmatella   cf.   PERSOXATA,    Ulvich    and  Bdssler 
Plate  III,  Figure  6;  Plate  lY,  Figures  6  and  7. 

Stigmateli.a    I'KKSONATA,    Uliich    and    Bassler.    Smiths.    Misc.    Coll.,    Quart.    47,    1904, 

p.  36,  pi.  12,  figs.  1-3. 
eiTiGMATELLA  rKRsoxATA.  Cumings.     32nd  Ann.  Rep.  Dept.  Qeol.  Nat.  Res.  Indiana,  1908, 

p.  884,  pi.  24,  figs.  3,  3d. 

The  original  fUseriptioii  of  thi.-^  sj)ee'ies  is  as  follows: 

This  is  one  of  the  non-niesopored  species  of  the  genus  and  forms  smooth  branching 
zoaria  very  miuch  like  S.  rrenulata  and  S.  spinosa.  From  the  former  it  is  distinguished 
by  having  fewer  acanthopores,  and  in  lacking  the  crenulation  of  the  walls  in  the 
immature  region.  From  S.  spinosa  it  is  separated  by  its  larger  zooecia,  7  to  8  being 
found  in  2  mm.  "wiiile  10  are  required  in  that  species  to  cover  an  enmal  distance..  The 
acanthopores  in  .S'.  Persoiiata  also  afford  a  difference,  being  but  seldom  more  numerous 
than  the  junction  angles  which  they  usually  occupy.  In  >S'.  S2}i7iosa,  it  will  be  remem- 
bered, they  are  so  abundant  that  they  almost  comj)letely  surround  the  zooecium. 

Ulricli  and  Bassler  record  this  species  as  unconmion  in  the  Richmond  fonnation 
at  llan(.'ver,  Ohio.  Cumings  recognizes  it  in  a  single  specimen  from  the  top  of 
the  Richmond  series  on  Elkliorn  creek,  near  Richmond,  Indiana. 

As«0'ciated  with  SliginaLella  crenidaia  on  the  liumber  river  are  a  number  of 
coarsely  ramose  forms,  externally  very  like  that  s})ecie^s.  The  branches  arise  from 
a  clump-like  base  and  are  frequently  twenty  millimetres  in  greater  diameter.  The 
surface  is  almost  smooth  but  generally  shows  irregular,  very  low,  rounded  monti- 
cules, which  we  have  used  to  dilferentiate  the  two  species  externally.  Tangential 
sections  (Plate  IV,  Fig.  7)  show  angular  zooecia  of  variable  size,  in  some  places  as 
few  as  7  in  2  mm.  but  generally  more  numerous.  Small  acanthoyxircs  occur  at  the 
angilcg  of  junction  of  the  zooecia  in  centain  parts  of  the  sections,  in  others  they  are 
practically  absent. 

Vertical  sections  .show  the  straiglit.  uncrenulated  zooecial  walls  cliaracteristic  of 
the  species,  but  in  the  imimature  region  there  is  sometimes  a  slight  de^-ree  of  crenu- 
lation. Diaphragms  are  very  few  in  most  cases  and  are  more  common  in  the 
mature  region. 

The  lower  horizon  of  these  forms  makes  us  somewhat  doubtful  in  ascribing 
them  to  S.  personata  hut  they  certainly  apjiroach  closer  to  that  sp'x-ies  than  to  any 
other  described  form.  S.  penonala,  S.  rrrmdnla  and  the  f(uim  wo  hqve  do<eribed 
as  S.  vulgaris  seem  to  be  much  alike.  They  differ  in  the  manner  of  growth,  the 
slight  variation  in  the  smaller  tubes  (mesopores  ?)  and  more  jmrticularly  in  tlie 
degree  of  crenulation  of  the  zooecial  walls. 

Loralit}/. — Old  sTialle  pits.  Lpi"^btrin;    Humlber  river,  Lambton. 
Nos.  1092,  1093  H.R.  Royal  Ontario  Museum  of  Paleontology. 

STTfarATKT.T.A    cf.    CLAVIS     (Ilricll) 

Leptotrypa  clavls,  Ulrich.     Jour.  Oin.  Soc.  Nat.  Hist.,  6.  1883.  p.  161,  pi.  vi.  figs.  3,  Sa 
Stiomatella  clavis,  Ulrich  and  Bns'tlrr.     SmiUi's  Misc.  Coll.,  Quart..  47.  1904,  p.  3'4,  pi. 

10,  fig.  4. 
Stigmatella  clavis,  Cnminpa.     3i?r.ri    Ann.  Ren.  Dept.  Geo!.  Nat.  Res.  Indiana,  1908,  p. 

881,  pi.  24,  figs.   2,  2a;    pi.  26,  fig.  3. 

Zoarium  growing  parasitirally.  vFi'aHy  upon  crinoid  columns,  but  not  infrequeintly 
on  the  stems  of  small  brancbirp  hi-vozna.  In  tlliicknesis  it  varies  from  .02  to  .15  of 
an  inch,  the  largest  speoies  seen  being  about  one  inch  in  lenigth.  'Those  growing  upon 
tlie  crinoid  columns  usually  being  r>lub-sbar>ed  or  subfusiform,  wh-^e  those  upon  other 
objects  are  variously  and  irrep-'-i "•"'■"  cViorf^d.  Surface  presert''^"-  at  intervals  of 
.1  inch,  small  clusters  of  cells  a  little  larger  than  the  average,  which  in  a  few  speci- 
mens are  slightly  elevated  above  the  gereral  level  of  t/he  surface.  c-pMc.  of  one  kind 
only,  rather  iinequal  in  size,  and  irregular  in  arrangement,  with  maderately  thin  walls, 
and  an  alVerage  diameter  of  l/130tli  of  an   inch,  while  the  diameter   of  those  in  the 
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groups  seldom  exceeds  1/lOOMi  of  an  inch.  When  in  a  good  state  of  preservation 
zooarium  has  a  characteristically  hirsute  appearance. 

Longitudinal  sections  show  a  .spiniform  tubulus  between  nearly  all  of  the  thin 
and  sti*aight  tube-walls.  Their  internal  cavity  is  distinctly  shown  and  comparatively 
large.  Diaphragms  are  usually  developed  at  remote  intervals,  though  often  wanting. 
No  interstitial  tubes  have  been  observed. 

In  tangential  sections  the  cells  are  seen  to  be  tliin-walled  and  of  rather  unequal 
size.  Spiniform  tubuli  of  moderate  size  are  plentifully  developed,  placed  at  the  cell 
angles,  and  often  at  points  between,  in  which  case  the  walls  are  forced  into  their 
respective  cell  cavities  on  each  side.  No  special  series  of  small  cells  are  observed 
in  these  sections. 

This  species  is  most  nearly  allied  to  S.  ornata,  from  which  it  differs  principally 
in  having  more  numerous  spiniform  tubuli,  whicih  are  also  much  more  conspicuoxis, 
both  externally  and  internally.     Thes^'  differences  will  also  apply  to  the  other  species. 

Among  the  specimens  collected  from  the  Humbervale  quarry  are  a  few  rather 
poorly  preserved  examples  showing  the  club-shaped  zoariiim  characteristic  of 
S.clavis.  Sections  ^iliow  that  these  zoaria  are  parasitic  on  stems  of  Bijthopora 
arctipora  and  indicate  some  differences  from  any  other  of  the  species  of  Stigma- 
teUa. 

The  groups  of  larger  cells  characteristic  of  the  q^ecies  have  not  been  observed 
owing  to  the  poor  state  of  preservation  of  the  surface.  Tangential  sections  show 
the  numerous,  fairly  large,  sometimes  hollow  acanthopores  indenting  the  walls 
of  the  zoceoia. 

Vertical  sections  closely  resemble  those  of  S.clavis,  in  the  rather  irregular 
character  of  the  zooecia  and  the  evidence  of  a  canity  in  the  acanthopores.  Certain 
parts  of  the  section  show  notMng  to  cause  one  to  doTibt  the  identity  of  our  form 
^nth  S.clavis,  but  in  other  parts,  the  occurence  of  chain-like  niesopores  in  the 
immature  region  constitutes  an  important  difference  wliich  n;iight  justify  the 
removal  of  the  form  to  S.catenulata  with  the  rank  of  a  variety.  However,  the 
club-like  shape  of  the  zoarium,  and  the  general  resemblance  in  section  so  strongly 
suggest  S.clavis  that  it  is  thought  l>est  to  provisionally  refer  the  form  to  that 
species.  If  the  description  of  S.  clavis  could  be  amended  to  include  a  few  chain- 
like mesqiores  in  certain  parts  of  the  immature  region  there  would  be  little 
doubt  as  to  the  indentity  of  our  specimens  with  the  type  of  the  species. 

The  collections  contain  also  some  specimens  of  Stigmatella  encrusting  on 
.shells  of  Ijrachiopods  which  in  both  vertical  and  tangential  section  can  scarcely 
be  distinguished  from  S.clavis  as  defined  above,  i.e.  with  a  few  chain-like  meso- 
pores  in  the  inmiature  region. 

Locality. — 16-foot    level,    Humbervale    quarry. 

No.  1183  H.U.  Royal  Ontario  Museum  of  Paleontology. 

Family     BATOSTOMELiLIDAB 
Genus  Bytpiopora,  Miller  and  Dyer 
Bythopora.  Miller  and  Dyer.     Contr.  to  Pal.,  No.  2,  p.  6. 
BvTHOPOR.v.  Nicklcs  and  Bassler.     Bull.  U.S.   Geol.,   Surv.,   173,   1900,  p.   32. 

The  amended  description  of  this  genus  as  give<n  by  Nickles  and  Bassler  is  as 
follows : 

Zoarium  ramose;  branches  usually  slender,  sometimes  cf  considerable  size:  zooecia 
practically  without  diaphragms:  apertures  oblique,  narrowing  above;  interspaces 
canaliculate;  mesopcves  few;  acanthopores  comparatively  strong,  rarely  more  than 
one  to  each  zooecium,  sometimes  wanting. 
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J^VriKd'OliA    AKCTirOKA     {yirhoJ.<oii) 

Plate  11,  Fig.  U  :  Plate  Y,  Figure  11:  Plate  \l.  Figure  3. 

Ptilodictya  (?)  ABCTiPORA,  Xicholso7i.     Annal.  Mag.  Nat.  Hist.  4th  series,  15,  1875,  p.  180. 
pi.  14,  figs.  4-4b;     Pal.  Ohio,  2,  1875,  p.  262,  pi.  25,  figs  9-9t). 
JiYTHOi'OKA  AKtTii'OKA,  Millcf  (uid  Dyer.     Contr.  to  Pal.,  .\o.   2.  p.   6,   1S78. 
Bythopoka   akctipoka,   Cumhigs.     32nd    Ann.   Rep.    Dept.   Geol.   Nat.   Res.   Indiana,  1908, 
p.  780,  pi.  8,  fig.  8,  pi.  26,  figs.  15,  15a. 

Nicholson's  (Ic.-cription   is  as  follows: 

Polyzoary  forming  a  cylindrical,  slightly  branched  frond.  Avhieh  is  not  sharp- 
edged,  exhibit.s  no  non-celluliferous  borders,  and  shows  no  traces  of  a  central  laminar 
axis.  Cells  arranged  in  obscurely  longitudinal,  alternating  rows,  apparently 
perpendicular  to  the  surface,  and  radiating  in  all  directions  from  an  imaginary  axis. 
Cell-mouths  very  much  compressed,  much  longer  than  wide,  expanded  below,  and 
attenuated  superiorly,  where  they  are  often  somewhat  twisted  and  bent.  Upon  the 
Avhole  the  cells  are  pyriform  in  shape,  with  their  narrow  ends  directed  upwards,  about 
eight  in  the  space  of  one  line  mcc.:,ured  vertically,  and  twelve  in  the  same  space 
measured  diagona!;ly.  The  cells  are  not  always  in  contact,  especially  in  their  upper 
portion,  and  their  borders  are  always  distinrtly  niiarked  off  iby  impressed  lines;  but  they 
are  not  arranged  between  elevated  longitudinal  lines.  The  margins  of  the  cells  are  very 
thick  and  conspicucus,  not  granulated,  tuiberoulated,  or  spinigerous. 

The  best  preserved  fiiagment  had  .a  length  of  eight  and  a  half  lines,  dividing  at 
its  summit  into  two  branches,  its  diameter  being  rather  more  than  one-third  of  a  line. 

])elicate  braiicliiiig  Brvozoa  ar(^  among  tlio  (■(luiinoncst  fossils  both  on  the 
II umber  and  Don  I'ivers  but  it  is  very  seldom  that  the  suflace  is  well  enough 
preserved  to  make  the  identilieation  certain.  Thei-e  is  ]i(i  (loul)t,  however,  that 
most  of  the  forms  are  referable  to  /?.  (inlipord.  liut  some,  part  icularly  on  the  Humlser 
river,  maij  Ije  B.  del ica tula,    Nicliolson.  ' 

Localitji. — Don  Vadley  brickyard,  Toronto;   Lambton. 

Nos.  1087  H.R.,  1094  H.R.,  1095  H.R.  Royal  Ontario  Museimi  of  Paleontology. 

Bythopoka  cf.  delic.vtula,  Nicliolson 
Plate  VI,  Figure  4. 

'CiiAKTUiis  iii.KA'JTirs,  Xjchalscn.     Quart.   JoTir.   G«ol.   Soc.   London,   30.   1874,  p.   505, 

pi.  29,  figs.  8-S(b;   Pal.  Ohio,  2,  1875,  p.  199.  pi.  21.  figs.  9-9:i;   Pal.  Prov. 

Ontario,  1875,  p.  30. 
MoNTicri.rroHA    ihci.uatit.a,    Joma    and    Jcnnes.     Jour.    Cin.    Soc.    Nat.    Hist,    10,    1888 

p.  178;  Miller,  N.  A.  Geol.  Pal.,  1889,  p.  197,  flg.  196. 
PYTiioeoKA    (?)    DKi.UATii.A.    IJIrich.     Cont.    Micro.    Pal.,   Cambro  Sil.,    pt.    2,   1SS9.   p.    36. 
Bythopoka  I)i;i.icatiti,a,  Whitcaves,  Pal.  Fossils,  3    1895,  p.  116. 
Bythopora  nKi.iCATUL.\.   Cumings.     32nd  Ann.  Rep.  Dept.  Geol.  Xat.  Res.   Indiana,  1908, 

p.  781,  pi.  8,  fig.  7;  pi.  2T,  fi'g.  1. 

Ni eh ol son's  oi'iginal  (le.^cripiion  of  this  species  follows: 
Corallum  very  slender  and  delicate,  ramose,  of  cylindrical  steni«,  which  terminate 
Rometimies  in  thickened,  rounded  extreniiities,  and  which  in  some  cases  appear  to  sprimg 
from  a  horizontal  foot.sta.lk.  Stems  sometimes  simple,  more  conxmonly  bent,  the 
divisions  taking  place  dichotomij^uisly  at  acute  angles.  Diameter  of  the  stems  usually 
about  half  a  line,  somotimrs  a  (|uarter  of  a  linr?,  rarely  two-thirds  of  a  line.  Corallites 
very  obliciue  to  the  surface  of  the  coral,  opening  by  oval  apertures,  the  length  of  which 
corre.sponds  with  the  long  axis  of  the  stem  and  uniformly  exceeds  the  breadth.  Calices 
in  diagonal  rows  about  eight  in  one  line,  measured  longitudinally,  and  twelve  to 
fourteen  in  the  same  space  measured  diagonally.  The  calices  are  all  of  equal  size,  and 
when  perfect  the  lower  lip  is  more  or  less  thin  and  prominent.  The  surface  is  entirely 
devoid  of  monticules  or  elevations  of  any  kind,  and  there  are  no  very  minute  tubuli 
amongst  the  ordinary  coradlites. 

Nicholsion  states  that  this  specie.^  i.s  one  of  the  commonest  fo.ssils  in  the  Hudson 
River  group  both  in  'Canada  and  the  United  States  and  records  its  occurrence  at 
Weston,  Toronto.  (!redit  river,  Georgian  bay  etc.  Xickles  and  Bas^ler  give  its 
horizon  as  Pichmond  and  IHrich  found  it  on  a  slab  from  Stony  mountain,  Manitoba. 
The  old  collections  of  the  University  of  Toronto  contain  manv  s]Hx-ime]is  from  the 
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TrimilH.'r  riviT  uhi<-li  wore  ascrilK'd  to  this  species  l)ut  we  are  of  the  opinion  that 
all  (»f  these,  exeejit  one,  are  Jii/lhopora  arctipora.  It  seems  unlikely  that  Nicliolson 
could  have  confused  two  of  his  own  species  but  we  are  forced  to  admit  that  we  have 
heeu  unable  to  identify  />'.  dcUratida  in  the  very  large  collections  made  from  the 
vicinity  of  Toronto.  One  specimen  from  Weston,  figured  herewith,  has  been  re- 
conled  as  Bi/lhopont  (/riiclli-t  which  it  cert-ainly  is  not.  This  form  is  more  robust 
than  B.  arciipora  and  closely  resemlbles  specimens*  of  B.  dejicatulo,  from  the  Eich.- 
inond  of  Oregonia,  Ohio.     This  form  is  ]irovi'sionally  ascribed  to  tlie  present  species. 

Locality. —  Weston,  Ontario. 

Xo.  1096  H.R.    Royal  Ontario  Museum  of  Paleontology. 

P)VTiioi'oitA  GRACILIS,  Jaiues 

This  species  of  Bi/l]iopora  is  a  ramose  form,  much  more  robust  than  either 
/?.  arctipora  or  B.  dclicahila.  I'he  apertures  are  oval  to  circular  and  are  separated 
in  part,  by  minute  circular  tid)uli.  As  the  species  has  been  recorded  from  the 
district  it  is  mentioned  licre  but  we  have  been  unable  to  identify  the  fonn. 

Family  HALLOPORIDAE 

riemis  Hallopoka.  BassJer 

Cali-opora,  Hall.     Pal.  New  York,  2,  1852,  p.  144. 

Cali.opora.  Xicholsoti.     Pa;l.  Prov.  Ont.,  1874,  p.  i61;  'Geol.  Mag.,  new  series,  1,  1874,  p.  13. 

Callopor.v  Hall.     2Sth   Ann.  Rep.  X.Y.  State  Mus.,  1879,  p.  114. 

Callopora,  Ulj'ich.     Jour.  Cin.  Soc.  Nat.  Hist.,  5,  1^S2.  p.  154,  251. 

Callopora  Cumings.     32nd  Ann.  Rep.  Dept.  GeoL  Nat.  Res.  Indiana,  1908,  p.  741. 

Hai^lopora,  Basshr.     Bull.  U.a  Nat.  Mus..  77,  1911,  p.  325,  32&. 

HALr/)poRA,  BassJcr.    U.S.  Nat.  Mus.,  Bull.  92,  1915,  p.  72.     (See  for  complete  synonomy). 

Tlrich's  amended  descri|)tion  of  the  genus  CaUopora  is  as  follows: 
Zoarium  usually  ramose,  the  branches  frequently  anastoimosing  and  forming 
l)ushy  clumps;  zooecia  at  first  pris^matlc,  four  to  eight  sided,  gradually  becoming 
cylindrical  in  nrost  cases;  at  first  with  closely  set  diaphragms,  then  diaphragms  more 
distant,  finally  in  the  mature  region  diaphragms  usually  closely  set;  apertujres  closed 
at  times  by  perforated,  often  oruaimlented  covers;  mesopores  more  or  less  numerous, 
angular,  crowded  Avith  diaphragms. 

Bassler  (op.  cit.)  points  out  that  the  name  CaUopora  'was  preoccupied  by  Gray 
with  Callopora  lineata-  as  the  type  of  the  £fenus.  In  conseouence  of  this  he  has 
pro]K>sed  the  name  JIalJopora  to  replace  Callopora  as  used  by  Hall. 

The  rocks  of  Toronto  contain  at  least  three  species  of  Hallopora,  all  ramose ; 
in  two  cases,  the  surface  is  smooth  or  nearly  so,  and  in  the  other  case  it  is 
covered  with  distinct  monticules.  The  larger  of  the  smooth  species  is  referred 
to  TFallopora  auhpla^ia,  TTlrich,  or  to  JT.  onealU.  roinnntni^,  and  the  smaller  to 
FT.  onealll.  The  one  with  monticules  is  herein  regarded  as  a  new  variety  of 
JJ.  (Inhl,  Milne-Edwards  and  TTaime. 

Hallopora  cf.  subplana   (Ulricli) 

Plate  III,  Figures  ]•>  and  13;  Plate  IV.  Fiirures  0,  13  and  14; 
Plate  Y,  Figure  4;  Plate  YI.  Figure  9. 

Cat.ujpora  subplana.  Ulrich.     Jour.  Cin.  Soc.  Nat.  Hist..  5.  1882,  p.  25.^,  pil.  11,  figs.  7,  Tb. 
CALrx)i«ORA  siBPLANA.  J.  F.  Jomcs.     Jo'ur.  Cin.  iSoc.  Nat.  Hist..  16',  1894,  p.  196. 
Cat.i/ipora  SITBPI.A.VA.   Vumings      32nd    Ann.   Rep.   Dept.   Geol.   Nat.   Res.   Indiana,   1908. 

p.  795,  pi.  10,  figs.  4,  4.a;  pi.  27,  fig.  15. 
HAi-ropoRA  siBPi-AXA,  Bosslcr.     U.S.  Nat.  Mus.,  Bull.  92,  1915,  p.  583. 


20  Department  of  Mines  No.  4 


Ulrich's  description  is  as  follows: 
Zoarium  ramose,  the  bramches  cylindrical,  from  .2  inch  to  .5  inch  in  diameter, 
and  divided  dichotomously  at  intervals  varying  from  .6  inch  to  1  inch.  Cells  polygonal 
in  unworn  examples,  subpolygonal  or  rounded  in  -worn  specimens.  The  surface  exuroits 
clusters  of  from  four  to  eight  cells,  that  occasionally  are  slightly  elevated  above  the 
general  surface,  and  are  conspicuously  larger  than  the  ordinary  cells  which  surround 
them.  The  latter  vary  in  diameter  from  one-seventieth  to  one-sixtieth  of  an  inch.  (i.e. 
six  to  seven  cells  may  be  counted  in  the  space  of  .1  inch ) ,  while  those  composing  the 
clusters  may  attain  a  diameter  of  one-fortieth  of  an  inch,  though  their  usua:l  diameter 
is  only  about  one  fiftieth  of  an  inch.  The  interstitial  cells  are  comparatively  few,  being 
mosit  numerous  and  noticeable  between  the  large  cells  of  the  oluster.s  mentioned.  Over 
the  other  portion  of  the  surface  they  usuailly  occur  at  the  angles  of  junction  of  the 
ordinary  large  tubes.     They  are,  however,  always  inconspicuous,  and  easily  overlooked. 

In  longitudinal  sections  the  tubes  in  the  axial  region  of  the  zcarium  have  very 
thin,  flexuous,  and  often  crimped  walls.  Diaphragms  are  usually  not  developed  here, 
except  a  few  (6  to  9)  in  the  young  tubes  just  above  the  point  of  their  origin.  These 
are  placed  at  distances  apart  equalling  about  two  of  their  diameters  at  the  point  of 
crossing.  As  the  tubes  bend  outwaird  to  reach  the  surface  their  walls  are  thickened, 
the  interstitial  tubes  make  their  appearance,  and  numerous  diaphragms  are  developed 
in  the  large  tubes,  the  latter  often  inosculate,  while  the  distance  between  them  usually 
varies  from  one-founth  to  O'ne-half  of  the  diameter  of  the  tube  crossed.  The  diaphragms 
in  the  interstitial  tubes  are  always  complete  and  equally  crowded  in  all. 

Tangential  sections  show  that  the  tubes  just  below  the  surface  have  much 
thickened  walls,  their  visceral  cibambers  being  rounded  or  oval.  The  walls  of  adjoining 
tubes  are  seemingly  fused  together,  so  that  the  original  boundaiy  line  cannot  be 
detected.  The  cavity  of  each  tube  is  surrounded  by  a  secondary  deposit  of  dark, 
roncentricailly  laminated  sclerenchynua,  while  the  original  Avail  is  represented  by 
apparently  structaiireleiss  (in  this  section)  sclerenchyma,  of  much  lighter  shade.  The 
Interstitial  cells  are  variable  in  size  and  sbape,  and  comparatively  much  reduced  in 
numjbers,  heing,  as  a  rule,  less  ntunerous  tlian  the  proper  tubes. 

The  characters  which  distinguish  Hallopora  subplana  from  all  other  species  of 
the  genus  known  to  me  from  the  Cincinnati  group,  are  found  in  its  robust  growth,  the 
large  size  of  the  cells,  the  conspicuous  clusters,  and  the  proportional  paucity  of  the 
Interstitial  tubes. 

Robu.'^t.,  coaii]iariitivoly  smooth.  dichotf)inon>;ly  braiu-liiiig  l)iyozoan?  arc  of  com- 
mon  occurrence  in  the  quarry  at  the  brick}"ard  in  the  Don  Valley.  Hitherto  "We 
have  hopii  in  the  habit  of  aseribinaf  the=p  to  Dckaiiella  ulru-lii  wliich  tliov  very  closely 
resemble  superficialily.  In  some  hundreds  of  sections,  however,  no  trace  of  acan- 
thopores  has  been  found  which  makes  it  impossible  to  include  them  in  tliat  species. 
The  reseml)lance  of  most  of  these  forms  to  Hallopora  suhplana  is  so  great  that 
little  dou])t  remains  as  to  their  identity  with  that  species.  There  are.,  however, 
some  slight  di IT'erenccs  which  must  be  enumerated.  First,  the  cells  are  some- 
what smaller:  in  the  type  they  are  less  than  three  to  the  millimetre,  while  in  our 
specimens  they  number  at  least  four  in  that  space.  Tlie  clusters  of  larger  cells 
are  less  conspicuous  aiul  somewhat  nearer  together  than  in  the  type ;  in  some 
cases  they  can  scarcely  be  made  out,  while  in  others  they  are  observable  to  the 
naked  eye  as  slight  rounded  monticules.  The  cells  of  the  ilusters.  in  the  type 
occur  to  the  numljer  of  two  or  a  little  less  in  the  millimetre  while  in  our  specimens 
an  average  of  three  occur  in  tliat  distance.  The  internal  .^^tructure  as  revealed 
by  sections  conforms  very  closely  to  that  of  the  type.  Some  of  the  larger  specimens 
show  a  strong  resemblance  to  Hallopora  onealH  communl'i,  James,  and  as  that 
species  has  been  recorded  from  this  locality  its  occurrence  must  be  regarded 
as  probable  although  we  are  unable  to  definitely  state  that  we  have  observed  it. 

The  general  shape  of  the  zoarium  of  average  specimens  is  sho\m  in  Plate  VI, 
l^'igure  9.  Surfaces  are  nearly  always  clogged  with  slialo  or  encrusted  with  pyrite 
making  the  taking  of  ])hotographs  very  unsatisfactory:  Plate  Y,  Figure  4 
was  prepared  from  a  sliglitly  worn  specimen. 
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Figure  1-i  of  Plate  IV  is  a  tangential  section  very  close  to  the  surface :  it  sliows 
well  the  clusters  of  larger  cells,  the  scattered  meso])0^e^;  and  the  cliaracter  of  the 
cell-wall.  Fisnire  13  of  Plate  III  was  dra\\ni  to  shotw  tlie  size  of  the  cells  and 
mesopores  without  anv  attempt  to  represent  the  character  of  the  tissue.  Figure  13, 
Plate  IV  is  a  photograph  and  Figure  lr3,  Plate  III  a  drawing  from  the  same 
verticil!  section.  Figure  9,  Plate  IV  is  a  photograph  of  a  segment  of  a  transverse 
section  across  a  h ranch. 

Localit)/. — Don   Valley  brickyard.   Toronto. 
Nos.    1097    H.R.,    1098    H.R.,    1099    H.R.,    1100    H.R.    Royal    Ontario    Museum   of 
Paleontology. 

Hallopora  dalei  var.  subalta,  var.  nov. 

Plate  III,   Figures   9   and   11:   Plate   IV,   Figures  8,   10,    11,   12;   Plate  V, 
Figure  3,  Plate  VI,  Figures  5  and  6. 

Chaetetes  dalu,  Milne-Edwards  aiid  Haime.     Pol.  Foss.  Terr.  Pal.,  1851,  p.  266,  pi.  19. 

fi^s.  6,  6a. 
MoNTicrLiroRA  pami.  Milnc-Eduards  and  Haime.     Brit.  Foss.  Corails,  1854,  p.  265. 
Chaetetes  ArpRoxiMATis.  Nicholxon.     Pal.  Ohio.  2,  1875.  rp.  193i  pi.  21.  figs.  3.  3a. 
MoNTicuLiroR.x.   RAMo.SA   var   DALEI.  Nicholson.     Genus   Monticulipora,    1881,    p.    115,    flg. 

19,  C,  D,  pi.  2,  fig.  4. 
Caij/>pora  DAT.Er,  ririrh.     Jour.  Cincinnati  Soc.  Nat.  Hist..  5,  1882,  p.  252. 
Callopoba  dalei,  Cumings.     32nd  Ann.  Rep.  Dept.  Geol.  Nat.  Res.  Indiana,  1908,  p.  792, 

pi.  8,  fig.  11;   pi.  27,  fig.  12. 
Hajllopora  DALEr,  Thifislrr.     U.S.  Nat.  Mus..  Bull.  92,  1915,  p.  579   (See  for  more  complete 

synonymy). 

Milne-Edwards  and  Haime's  dftscription  {op.  cU.)  is  as  follows: 

PoLYPiEB  DENDROiDE,  a  rameaux  cylindriques,  larges  de  6  a  8  millimetres  pr6sentant 
k  leur  surface  de  petits  mamelons  coniques  saillants  distants  de  2  ou  3  fois  leur  diametre. 
Calices  a  bords  un  pen  ei)ais,  subegaux,  subcirculaires,  n'ayant,  qu'iiii  tiers  ou  meme  un 
quart  de  millimetre. 

This  species  was  redescribed  ])y  Nicholson  in  his  work  on  the  Genus  Mon- 
ticulipora as  a  variety  of  CaUopora  ramosa  as  follows: 

Not  having  had  the  opportunity  of  examining  the  original  specimens  upon  Avhlch 
Milne-Edwards  and  Haime  founded  their  Chaetetes  Dalii,  I  cannot  be  absolutely  certain 
that  I  have  correctly  identified  it.  Judging,  however,  from  their  figures  and  descriptions, 
I  have  little  doubt  that  the  form  which  I  described  as  Chaetetes  approrimatus  (Quart. 
Jour.  Geol.  Soc,  vol.  30,  p.  502,  pi.  29,  figs.  3,  3a,  1874)  is  really  the  same.  Accepting 
his  conclusion,  the  differences  and  resemWances  between  Mo)iticuUpora  ramosa,  D'Orb., 
and  M.Dalii,  E.  and  H..  may  be  briefly  stated  as  follows:  As  i-egards  external  characters, 
M.  Dalii  preci.=ely  agrees  with  the  type  form  of  M.  ramosa.  D'Orb.,  except  that  the  mon- 
ticules are  much  reduced  in  size,  and  that  the  interstital  tubuli  are  sometimes  not  quite 
so  conspicuous  or  numerous.  The  monticules  are  no  longer  boldly  prominent  or  conical. 
but  are  much  smaller,  and  in  general  either  gently  rounded  or  somewhat  elongated 
transversely.  With  the  above  slight  external  difference,  there  is  associated  a  complete 
agreement  in  internal  structure,  both  tangential  and  longitudinal  sections  showing 
features  precisely  similar  to  those  exhibited  by  corresponding  sections  of  t>-pical  ex- 
amples of  M.  ramosa,  D'Orb.  I  cannot  doubt,  therefore,  that  as  in  the  case  of  the  so- 
called  M.  ruyosa.  E.  and  H.,  we  have  to  deal  in  .1/.  Dalii,  E,  and  H.,  with  nothing  more 
than  a  well  marked  variety  of  M.  ramosa,  D'  Orb. 

Cumings  {op.  cit.)  while  retaining  CaUopora.  Jaici  a.s  a  distinct  species  adopts 
Nicholson's  vie^v  as  follow.^: 

In  internal  characters  there  is  no  particular  difference  between  this  form  and 
C.  ramosa.  Externally  it  differs  only  in  the  small  size  of  the  monticules,  and  even  in 
this  particular  it  is  an  easy  matter  to  find  transitional  forms  between  C.  dalei  and 
C  ramosa. 
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The    description    <;iveii    b}-    NichoLsoii    for    (Jliaetetcs    appro.vimatiis    which    is 
regarded  <as  identical  with  HaUopora  daJei  is  as  follows: 

Corallum  composed  of  cylindirical  stems,  from  one  and  a  half  to  nearly  three  lines 
in  diameter,  dividing  dichotomoiisly  at  short  interva;ls.  Corallites  tolerably  thick-walled, 
oval,  sub-circular,  or  polygonal  in  shape,  some  eight  to  ten  in  the  space  of  one  line, 
often  with  excessively  minute  corallites  interspersed  aimongst  them,  though  these  are 
rarely  as  abundant  as  in  the  preceding  forms  (Chactctes  dalri  and  Cha-etctes  rugostis), 
and  may  be  nearly  absent.  Surface  exhibiting  a  nuniTjer  of  small  conical  or  somewihat 
transversely  elongated  eminences,  which  are  very  slightly  elevated  above  the  general 
s:urface.  These  eminences  are  placed  in  irregular  diagonal  rows,  separate  aibout  half 
a  line  transversely  and  two-thirds  of  a  line  measured  vertically,  and  they  are  either 
s0li(l  at  their  su/mmits,  or  carry  a  few  excessively  small  cylindrical  tublii,  with  or  with- 
out one  or  more  of  the  ordinary  corallites. 

Among  the  (•oiiiinonest,  fossils  in  tlie  e.\pu>iii'cs  on  the  Don  river  is  a  ramose 
monticulose  Ijrvozoaii  very  closely  allied  to  if  not  identical  with  IlnJIoponi  dalei. 
It  occurs  in  association  with  HaUopora  ■:'ihphiiia  and  might  ha  mistaken  for  ex- 
amples of  that  species  in  which  the  monticules  are  unusually  well  develoi)ed.  It 
can  always  be  distijiguished,  however,  by  the  smaller  size  of  the  apertures  and  the 
greater  number  of  •  me.so])"ores,  P]xternally  and  internally  this  form  approaches 
very  close  to  HaUopora  dalei  but  it  differs  in  the  degree  of  development  of  the 
monticules  in  so  constant  a  manner  that  we  feel  justified  in  considering  it  as  a 
f!istin(;t  variety,  ^^'llen  compared  with  typical  examples  of  H.  dalei  from  the 
Cincinnati  district  it  is  found  in  every  instance  that  the  monticules  are  lower  and 
less  pointed  than  in  that  species.  in  fact,  the  development  in  this  respect  is 
intermediate  between  that  of  typical  Jf.  dalei  and  that  of  II.  andrcwsi.  In  this 
latter  species  a  stellate  arrangeanent  of  the  larger  cells  is  a  distinguishing  feature: 
such  arrangement,  but  much  less  pronounce;!,  is  also  to  die  observed  in  our  variety. 
This  feature  is  not  ch'aracteristic  of  H.  dalei.  For  two  reasons,  therefore,  our  va" 
riety  is  intermediate  between  typical  H.  daJei  and  TI.  andrewsi,  but  it  is  imposisible 
to  ascribe  it  to  the  latter  species  on  account  of  the  large  number  of  mesopores. 

The  general  ai>pcarancc  of  tyi)ical  fragments  is  shown  in  Plato  YI,  Figui'c  H  ; 
the  surface  highly  magnified  is  shown  in  Figure  5  of  this  plate  and  also  by  phoito- 
graphic  reproduction  in  Plate  V,  Figure  '^.  The  tangential  section,  Plate'  IV. 
Figure  8,  shows  the  smaller  si/e  of  the  zooe^-ial  anertnrcs  and  the  irreater  niiml>cr  of 
mesopores  as  compared  with  Figure  14  of  H.  subpJana.  The  margins  of  this  figure 
show  the  tubes  cut.  diagonally  as  the  section  ])a>ses  into  the  monticules.  Fignre  10 
of  this  ])late  shows  a.  shallow  iangential  .'section  highly  magnified  to  illustrate  the 
character  of  the  tissui'.  A'ertical  and  transverse  sections  ar<'  shown  in  Figures  11 
and  12.  Figure  9  of  Plate  III  was  drawn  1(<  show  the  size  and  arrangement  of 
the  cells  without  refereiu-e  to  the  character  of  tlic  ti.-sue.  Figure  11  is  a  drawin/;r 
from  the  same  section  as  Plate  IV,  Figure  12. 

LorrtZ(7.?/.  — Don   Valley  l)rickyard,   Toronto. 

No.  1101  H.R.  Royal  Ontario  Museum  of  Paleontology. 

ir.\i,Loi'oi!A  o'xKAT.T.T,   var.    (Jawe.^) 

Cjiaktetk.s?  o'nualij,  James.     Introd.  Catal.  Low.  Sil.  Foss..  1875,  p.  2. 

MoNTuriJi'OR.v  o'XK.M.i.i,  .Jomr.s  and  .James.     .lour.  Cin.  Soc.  Nat.  Hist.,  10,  188S,  p.  174; 

,/.  F.  .hniics.     Ibid.,  16,  1894,  p.  194. 
C.vi,i.oi'oR.\  ONKAU.r,  Miller.     N.  A.  Geol.  Pal.,  1889,  p.  296. 

CAi.LOPORA  o'NEALLT,  BassUr.     Proc.  U.  S.  Nat.  Mus.,  30,  1906,  p.  23,  pi.  6,  figs.  1,  2. 
Cai.i.opora  o'nkai.i.i,  Vuminos.     32nd.  Ann.  Rep.  Dept.  Geol.  Nat.  Res.   Indiana,   1908,  p. 

786,  pi.  9,  figs.  3,  3b;  pi.  27,  figs.  9,  10. 
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Tliis    ratlit-r    varial»K'    s])ocios    Avas    originally    (U'liued    l)y    James    as    fullows : 

Coralluni  dendroid;  slender  cylindrical  branches,  dividing,  generally  dicliotomously 
at  irregular  distances,  and  in  some  cases  anastomosing;  branches  from  half  a  line  to 
two  lines  in  diameter.  Calices  generally  oval,  but  is  some  rases  the  variation  may 
be  from  subcircular  to  polygonal,  and  from  eight  to  ten  in  the  space  of  a  line,  measur- 
ing lengthwise  of  the  stem,  varying  considerably  in  size,  occasionally  one  much  larger 
than  the  average.  Walls  of  corallites  rather  thick;  minute  tubes  often  between  the 
apertures.  The  increase  of  corallites  seems  to  be  by  fission.  A  cut  section  shows  the 
stronger  corallites  as  starting  at  the  centre,  growing  parallel  with  the  length  of  the 
stem  and  following  the  direction  and  dividing  with  the  branches,  the  outer  ones  curv- 
ing to  the  surface  obliquely,  although   the  apertures  appear  to  be  direct. 

From  the  above  (loscrijjtioii  it  would  appear  that  If.  oneaUi  is  a  ramose 
type  of  the  genus  with  braiiclies  of  small  diameter  hut  apparently  up  to  4  mm., 
without  macular,  monticules  or  clusters  of  larger  cells,  with  numerous  mesopores 
and  with  many  diaphragms  in  both  zooecial  tubes  and  mesopores.  The  most 
characteristic  features  are  the  relatively  short  length  of  the  zooecial  tubes  in  the 
thickened  mature  region  and  the  considerable  slope  at  which  they  approach  the 
surface. 

ScNcral  varieties  of  //.  onealli  have  been  descril)ed:  tiiese  are  based  to  some 
extent  on  mere  difference  of  size  but  in  certain  cases  on  more  reliable  features. 

The  rocks  at  Toronto,  both  on  the  Humber  and  on  the  Don,  show  many 
examples  of  a  branching  bryozoa.  coarser  than  Bytliopora  arctipora,  and  finer 
than  Ilnllopora  suhpJana  but  varying  considerably  in  diameter,  and  in  the  manner 
of  bifurcation.  These  forms  we  have  ascribed  to  Ilallopora  onealli  after  submitting 
typical  sections  to  Dr.  Kay  >S.  Bassler  of  the  United  States  Xational  Mu.seum. 
Dr.  Ba.'ssler  makes  the  following  comment  on  the  sections.  "Ilallopora  onealli 
and  its  varieties  are  so  abundant  that  the  species  as  now  understood  has  ratlier 
wide  limits.  Your  slides  indicate  one  of  the  varieties  with  .-Jmaller  zooecia  than 
the  typical  form.'^ 

Locality. — Cliff  on  west  side  of  Humber  river  at  Weston. 
No.  1192  H.  R.  Royal  Ontario  Museum  ot  Paleontology. 

Sub-order  CHYPTOSTOM ATA 
Family   PTILODICTYONIDAE. 

Geims  AirniROPOKA,  Ulrich 

Arthkopoea,  Vlrich.     Jour.  Cincinnati  Soc.  Nat.  Hist.,  5,  1882,  p.  152. 

The  original  descrij)tion  of  this  genus  is  as  follows: 
Zoarium  jointed,  segments  short,  with  several  branches  or  spurs  proiecting  from 
each  edge.     Cell  apertures  pub-circular,  separated  by  interstitial  pita  or  sulci,  and  O0«i^ 
sfonally  closed  by  an  operculum. 

AuTUK'oi'OKA  .sifAFi'Eitr  {Meek) 
Plate  II,  Figure  11;  Plate  V,  Figure  o. 

Ptilooutya    (STiCTOroRA)    snAiiKKi,   Meek.     Proc.    Acad.    Nat.    S'ci.    Philadejlphia,    1872, 

p.  317;  Pal.  Ohio,  1,  1873,  p.  6»,  pl.  5.  fiigs  l-a-c. 
Ptii.odktya  shafkkri,  Mcholson.     Pal.  Prov.  Ont,  1875,  p.  33,  fig.  4. 
Stktopora  shafferi.  Lesley.     Geol.  Surv.  Pennsylvania,  Rep.  P4.  1890,  ip.  1069. 
Arthropora  shafferi.  Ulrich,     .Jour.  Cincinnati  Soc.  Nat.  Hist.,  5,  1882,  p.  167,  pl.  7. 

figs.  10-lOa. 
ARTiiRoroRA   sHAFFKKi,   Basslcr.      r.   S.   Nat.   Mus.,   Bull.    92,    191.'),   p.    72.      (See    for   full 

synonymy). 

Peek's  description  of  this  species  follows: 
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Polyzoum  small  and  delicate,  consisting  of  slender  compressed  divisions  that  give 
off  on  each  side,  ratlier  closely  arranged,  reg'ularly  alternating,  lateral  branches  of  the 
same  breadth  as  the  main  stem,  from  which  they  diverge  at  an  angle  of  about  40°; 
lateral  branches,  in  the  same  way,  giving  off  on  each  side,  very  short,  lobe-like,  alter- 
nating projeftion«;  flattened  lateral  margins  of  all  irarts  very  narrow,  sharp  and  mi- 
nutely striated  longitudinally,  in  wellnpreserved  specimens;  pores  apparently  without 
raised  margins,  more  or  less  oval  longitudinally,  alternately  disposed  in  longitudinal 
and  oblifjue  rows,  so  as  to  present  a  quincunoial  arraiigeimient ;  the  numlber  of  longitu- 
dinal rows  varying  from  five  to  about  seven  in  the  breadth  of  a  stem  or  branch;  spaces 
between  the  pores  measuring  transversely  to  the  stems  and  their  divisions  about  equal 
to  the  breadth  of  the  pores,  but  greater,  measuring  in  the  direction  of  the  oblique  and 
longitudinal  rows  all  ornamented,  in  perfectly  preserved  specimens,  by  very  minute, 
more  or  less  waved  or  flexuous  striae. 

Size  of  entire  polyzoum  unknown;  breadth  of  stems  and  branches,  0.05  incih; 
number  of  pores  in  0.05  inch,  measuring  in  the  direction  of  the  ciblique  rows  about  4  or 
6,  and  in  tlie  same  f;pace  me-isurin'r  longitudinally  from  3  to  4. 

This  very  delicate  little  species  will  be  readily  distinguished  from  the  other 
known  Silurian  (Ordovician )  foims  by  its  small  size  and  its  peculiar  plumose  mode  of 
growth;  and  particularly  by  its  very  minute  striae  between,  the  pores. 

Concerning  this  species  I'lrich  (op.  cif.)  makes  tlie  following  remarks: 
Meek's  description  of  this  species  is  in  the  main  correct,  but  he  did  not  notice 
that  the  zoariuni  is  a  jointed  one.      1  have  in  my  cabinet  a  specimen  which  preserves  no 
less  than  forty  of  the  segments  in  connection. 

Nothing  need   he  added  to  the   al>ove  descriptions.     The   occurrence  of  this 
species  on  the  Credit  river  wa.s  recorded  hv  Nicholson,  and  Foerste  mentions  it  in 
Iiis  list  of  fossils  from  the  Don  valley.       The  species  is  rather  rare  in  this  lcK;ality. 
Localiti/. — Don  Valley  brickyard. 
No.  1102  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Sub-order    CIIEILOSTOMATA 
Genus  Palesciiara,  Hall 

PAiJ:s(ir.\KA.  Hall.     26th  Ann.  Rep.  New  York  State  Mus.,  1874,  p.  107. 
Paij:sch.\ra.  Basslcr.     U.S.  Nat.  Mus.,  Bull.  92,  191.3,  p.  941.     (<See  for  synonomy.) 

Hall  describes  the  genus  as  follows: 

Bryozoum  parasitic,  or  free,  forming  incrustations  upon  the  surfaces  of  other 
fossils,  or  in  independent  frondose  expansions.  Surface  with  polygonal  cellules,  sepa- 
rated by  thin  solid  walls;  without  evidence  of  rays  or  transverse  septa. 

Tllrirh  ((^iiu'iniuiti  Soc.  Nat.  Hist.,  T),  }>.  loT)  adds  the  following: 

Zoarium  incnisting;  tubes  very  short.  Cell-apertures  direct,  angular,  and  more 
or  less  ofblong. 


-'^■'  r  y  7     ,}■_,.,: 


PALE.SCirAUA  RKAXI    (Jinncs) 
riair  111,  Figures  10,  lOa;  Plate  V,  Fi<nire  7. 


Ceramopoka   (?)   HKAM.  .himcs.     Paleontologist,  No.  1,  1878,  p.  5;   Jour.  Cincinnati,  See. 

Nat.  Hist.,  7,  1884,  p.  2:'.,  fig.s.  3-3b. 
Pai.kschaka  hkam,  ririih,     Amer.  Geol.,  1,  1888,  p.  186. 
Palkschaha  iika.m,  liasslrr.    Proc.  U.S.  Nat.  Mus.,  30,  1906,  p.  46. 
Paf,kschaj{A  iika.m.  Ba.s.sler.     U.S.  Nat.  Mus.,  Bull.  92,  1915.  p.   942. 

.Tani(>s  describes  tlic  species  as  follows: 

Polyzary  forming  thin,  irregular  expansions,  parastic  upon  the  surface  of 
Orlhoccnts,  and  probably  other  foreign  substances.  Sometimes  in  colonies,  in  other 
cases  (ompletely  covering  the  body  of  sections  of  Orthoccras.  The  cells  have, 
sometimes,  eccentric  points  from  which  they  radiate,  and  are  arranged  in 
a  somewhat  quincuncial  order  in  alternating  oblique  rows;  but  in  other 
ca.ses  they  are  not  so  regularly  disposed.  Cell-walls  rather  thick  and  not  raised  above 
the  general  surface;  apertures  slightly  ol)lique  in  some  cases.     Cell-apertures  generally 
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long  oval  or  (liamond-shaped.  ibut  sometimes  quite  irregular  iu  form.  The  betft  specimens 
show,  occasionally,  minute  pores  at  the  ang'les  or  junctions  of  some  of  the  cell-walls. 
About  three  cells  in  the  space  of  a  line  measuring  the  longer  diameter,  and  four  or 
five  measuring  transervsely,  except  at  the  radiating  points,  where  they  are  smaller." 
In  some  examples  the  cells  and  cell-walls  resemble  the  non-poriferous  face  of  the 
fenestrules  and  branches  of  Retipora,  but  much  smaller  than  any  specimens  noticed 
of  that  genus. 

This  species  occurs.  Init  in  frequent  ly.  i]i  the  rocks  of  the  Don  Valley  hrickyard. 
The  specimen  used  for  illustration  covers  the  surface  of  a  fragment  of  Orthucevas 
25  mm.  wide  by  about  J;0  mm.  long. 

Locality. — 'Don  Valley  brickyard,  Toronto. 

No.  1103  H.R.  Royal  Ontario  Museum  of  Paleontologj'. 

Conclusion 

All  the  forms  of  Bryozoa  which  we  have  been  able  to  recognize  iu  our  rather 
extensivecollectionsaredescribedabovebut.it  is  very  likely  that  many  species 
hare  heen  overlooked.  This  is  in  ])art  due  to  insufficient  material  and  in  part  to 
the  fact  that  'spec-imens  from  "the  shale  seldom  present  surfaces  sufficiently  well 
preserved  to  justify  identification :  it  is  not  until  sections  are  prepared  that  a 
degree  of  certainty  is  arrived  at:  this  is  particularly  true  of  the  various  species 
of  Stigmaiella. 

A)s  other  species  have  been  recorded  from  Toronto  rocks  it  is  necessary  to 
include  here  a  short  revision  of  previous  pu^blications  on  the  subject. 

Report  upon  the  Paleontology  of  the  Province  of  Ontario — by  Henry  Alleyne  Nicholson 

Besides  certain  of  the  species  already  described,  Xicholson  refers  to  the 
following : 

Cliaetetes  flefcheri.  Xicholson — Synonym  for  Del-(ujeUa  iilricJii,  Xicholson. 
As  already  stated;  we  are  of  the  opinion  that  most,  if  not  all,  of  the  specimens 
referred  to  this  species  are  really  Hallopora  suhplaiia. 

Ohaetetes  petropoUfanus,  Pander — Considered  as  a  synonym  of  Mesotrypa 
ivliiteitvhi,  Nicholson.  This  is  a  Trenton  species  and  is  unlikely  to  occur  at 
Toronto  and  Weston  as  stated  by  Nichoilson.  "We  are  of  the  opinion  that 
Nicholson  had  in  hand  some  of  the  forms  which  we  have  ascribed  to  Stigma  fell  a. 

Chaetetes  discoidens,  James — Synon}Tn  for  Amplexopora  discoidea.  Nichol- 
son states  that  this  form  is  not  nncomamon  at  "Weston  and  our  older  collections 
contain  specimens  so  lal^elled.  While  w^e  "vPould  hesitate  to  deny  the  occur- 
rence of  the  species  we  have  found  that  those  discoidal  bryozoans  which  we  have 
sectioned  do  not  belong  to  the  genus  Amplexopora. 

Cliaetetes  undulatus  liemisphericus,  James — Synonym  for  Munotrypa 
undulaia  hemisph erica.  The  genius  Monoirypa  has  no  acanthopores  and  Nichol- 
son makes  no  mention  of  these  structures  in  liis  description  of  the  "puff-ball" 
fosi.sils.  All  our  sections  of  these  variable  bryozoans  show  more  or  less  develo})ment 
of  acanthopores  on  which  account  we  have  removed  them  to  Sti(/niatelht. '  It  is 
possible  that  Stigmatella  crenulata  is  identical  with  or  allied  to  Mouotrypa  iindu- 
lata  hcmi-sph erica. 

Upper  Ordovician  Formations  of  Ontario  and  Quebec — by  A.  F.  Foerste 

Mast  of  the  Bryozoa  mentioned  by  Foerste  have  been  identified  in  our 
ccvllections  and  described  above.  The  only  form?  ref|uiring  comment  are  as 
follows: 

Spatiopora  maculofia,  T'^lrich — "Hecorded  from  the  Don  brirkyard.  This  is 
probably  the  same  sjiecies  wliich  we  have  described  as  S.  various. 
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Hallopora  comnmnU-,  Jamos — SynoinyiH!  for  llaUojxjra  onealli  comniviiis. 
IdeiitififHl  by  Ulricli  and  rworded  by  Foerste  as  occurring  in  the  Don  Yalle}' 
quarry.  We  have  been  unabk^  t(j  indentify  this  form  with  certainty  from  the 
material  in  our  collections.  In  view  of  the  eminent  authority  for  its  occurrence 
the  species  must  be  listed  among  the  fossils  from  the  Don  valley. 

Twelfth  International  Geological  Congress,  Guide  Book  6. 

The  list  here  given  was  compiled  from  specimens  in  the  collections  of 
the  Royal  Ontario  Museuiu.  A  critical  examination  of  this  material  compels 
the  following  corrections. 

HjrrEBOTRYPA   FBOXDOSA,   D'OrMgny.     Mistaken   identification    for    Peroopora    vera. 

Hktkrotrypa  i.xfi.ecta.  Ulrich.    Not  recognized. 

Hemiphragiia  WHiTEiiELD,  Javics.     Not  recognized. 

Leptotrypa   irreocl-vris,    L'lrich.     Probably   Leptotrypa   kxpansa. 


BRACHIOPODA 

A  description   of  ilic  different  sjjecies  follows: 
Order  ATREMATA 
Family  LINGULIDAE  r  ' 

Genus  Lixgula,  Brugitiere 

Li.NOULA,  Bruguihe.     Encyclopedie  Methodique,  1,  1792,  pi.  250. 

Linuula,  Hall  and  Clarke.    Pal.  New  York,  8  pt.  1,  1892,  pp.  2,  161 

LiNGUDA,  Bassler,   U.   S.   Nat.      Bull.    92,   1915,   p.    724.      (See   for   complete   synonymy). 

The  description  of  the  gcjius  Jjliifjula  according  to  Hall  and  Clarke  follows: 

Shells  sub-equivalve,  equilateral;  elongate-ovate,  subquadirate  or  subtriangular 
in  outline;  broad  over  the  pallial  region,  cardinal  slope  more  or  less  conspicuous;  slightly 
gaping  at  both  extremities.  Brachial  or  dorsal  valve  somewhat  the  shorter,  and  with  a 
slightly  thickened  hinge  line.  Surface  of  the  shell  smooth,  or  concentrically  and  radi- 
ately  strajited.  Animal  attached  by  a  long,  muscular  pedicle  protruding  from  between 
the  beaks  of  the  two  valves. 

LiXOULA    Wi:«TONENSIS,    sp.    IWV. 

Plate  Vn,  Figure  1. 

A  species  of  Liuijula  which  wo  have  heen  unable  io  as<-ribc  to  any  described 
form  o<^'curs  occ-asionally  on  tlic  Ilumbcr  river.  Whilf  this  species  resc-mblcs 
somewhat  Lingida  ohhisn.  Hall,  it  seems  to  ditlVr  -.utliciciitlv  t(»  justify  the  creation 
of  a  new  species. 

The  outline  of  llic  shell  is  distinctly  ovate  wiili  tlie  maximum  dianx'ter 
about  one-third  of  the  Iciigtb  from  the  anterior  margin.  The  concentric  mark- 
ings conform  with  the  outer  margin;  they  are  fairly  sliarp  laterally  but  posteriorly 
and  medially  they  arc  les^^  nunu'rous  and  less  dclincd  and  more  of  the  nature 
of  undulations.  Interiorly  there  is  evidence  of  a  slight  median  scar.  As 
already  stated  this  fonu  re,<<'mhles  Lingua  obtusa,  Hall,  but  differs  in  ])eing 
slightly  more  elongate.  From  7^.  progne,  Billings,  it  can  be  distingui.shed  by 
the  less  quadrangular  form  and  the  fainter  median  scar. 

Length  of  ty))e   Vi  nun.,  width  S  mm. 

Locality. — West  side  of  Humber  river  below  bridge  at  Weston.  Ontario. 
No.  1079  H.R.  Royal  Ontario  Museum  of  Paleontolog>\ 


i 
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LiXGULA  cf.  PROGXi:,  BiUings 

Plate  YII.  Figure  2. 

Lixeui^v  PROGNK.  BiUhigs.  Pal.  Fossils,  1,  Geol.  Siir.  Canada,  1865,  p.  47,  fig.  50. 
LixcrLA  PROGNE,  Billings.     Geol.  Canada,  l&es,  p.  151,  fig.  134;   p.  201,  fig  196. 
L.IXGULA  PROGNE,  Basslcr.     VS.  Nat.  Mus.,  Bull.  92,  1915.  p.  732. 

The  commonest  species  of  Linf/uhi  I'ouiul  at  Toronto  resembles  very  closely 
the   fififures  ^riven  bv  Hillings   lor  L.  profjne  tlie  description  of  which  follows: 

Shell  oblong-oval;  both  valves  gently  and  uniform'ly  convex;  front  margin  broad  and 
rounded  or  somewhat  straight;  anterior  angles  rounded;  sides  and  the  anterior 
two-thirds  of  the  length  with  the  exception  of  the  anterior  angles  straight  or  gently 
convex,  para:llel;  in  the  posterior  third  converging  with  a  slightly  convex  slope  to  the 
beak.  The  ventral  valve  is  somewhat  pointed  at  the  beak  with  an  apical  angle  of  about 
70  degrees;  the  apex  of  the  dorsal  valve  is  obtusely  rounded.  Surface  with  concentric 
undulat/ions,  mtore  numerous  in  some  specimens  than  in  others.  In  addition  to  these 
there  are  fine  concentric  striae  and  longitudinal  radiating  lines,  the  latter  not  visible  at 
shining. 

In  the  above  description  Billings  makes  no  mention  of  the  presence  of  a 
{)ronoiinced  median  .scar  but  all  his  fio-ures  show  this  feature  and  it  has  been 
customary  to  make  use  of  this  peculiarity  in  identifying;  specimens  of  the  specievS 
from  the  Collingwood  and  Utica  formations.  Tlie  presence  of  this  scar  is  probably 
due  to  a  pronounced  median  septum. 

On  the  ba-sis  of  the  description  alone  one  would  have  no  difficulty  in  ascrib- 
ing our  forms  to  L.  proc/ne,  but,  althongh  numerous  spccimen^^  are  available,  only 
the  slightest  trace  of  a  median  j^car  is  to  be  seen. 

The  figure  of  the  brachial  valve  has  been  drawn  from  a  Toronto  specimen  but 
the  median  .scar  has  been  added  in  accord  Avith  Billing's  figure.  The  pedicle 
valve  is  considerably  more  pointed  and  specimens  are  frequently  found  showing 
its  beak  and  the  tract  of  the  peduncle  extending  beyond  the  apex  of  the  brachial 
valve. 

Locality. — ^Dou  brickyard,  Toronto. 

No.  1104  H.R.  Royal  Ontario  Museum  of  Faleontology. 

Sub-genus  Pseudolixgula.  Mirl-icilz 

LiXGrr.A   (P.st:tt)OLixgula)   itECTiLATF.KALis.  Emmons 
Plate  VIL  Figure  3. 

LixorLA  RECTiLATERALis,  E»imo7is.     Geol.  New  York,  Rep.  2nd  Dist.,  1842,  p.  399  flg.  6. 
LixGULA  REcrrLATEKALi.s,  Focrstc.     Bull.  Scii.  Lab.  Denison  University,  17,  1914,  p.  254. 
LixGiXA  QUADRATA,  HdU.     Pal.  New  York,  1,  1847,  p.  96,  pi.  30,  fig.  4;  p.  285  pi.  79,  fig.  1. 
LixGri>A  RECTii^VTERALis,  liucflemdnn.     New  York  State  Mus.  Bull.,  162,  1912,  p.  91,  pil.  4, 
fig.  1. 

Hall's  de.scription  of  this  species  is  as  follows: 

Equivalve,  equilateral,  broadly  oval,  depressed-convex;  sides  nearly  straight  and 
parallel,  or  slightly  curved;  extremities  nearly  equal  in  width,  the  first  broadly  rounded 
cardinal  extremdties  slightly  narrower  and  somewhat  angularly  sloped;  b^nk  mirsr'nail. 
not  prominent;  exterior  surface  of  the  sliell  marlved  by  strong  concentric  striations, 
and  along  the  middle'  by  distinct  longitudinal  striae,  w;hich  are  equally  visible  when  the 
outer  shell  is  exfoliated.  A  longitudinal  depressed  line  marks  the  shell  from  the  beak 
nearly  half  way  to  the  base. 

This  species  is  perhaps  the  largest  fossil  hinguht  known:  it  is  distinguisihed  by 
its  general  elliptical  form  and  nearly  parallel  sides.  In  its  dimeaisions  it  is  near  the 
Lingula  Icicisii,  Sowerby;  but  is  more  regularly  rounded  at  the  base,  and  does  not 
preserve  the  square  outline  whidh  that  shell  has.  Our  largest  .specimen  is  one  incli 
and  a  half  in  length,  with  a  width  of  ailimos't  an  inch. 
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The  usual  length  of  this  shell  is  one  inch,  and  its  great  size  aJone  is  commonly 
sufficient  to  distinguish  it  from  any  other  species  in  our  stra-ta.  The  longitudinal 
striae  mark  only  the  central  part  of  the  shell,  and  are  equally  distinct  when  the  shell 
is  exfoliated:   this  character  may  be  useful  in  detecting  this:  species. 

Our  collections  contain  only  two  specimens'^  from  the  Don  valley  which  we 
venture  to  ascribe  to  this  species.  In  general  shape  they  approadi  very  closely 
to  J I  all's  description  and  figures  but  there  is  no  trace  of  the  longitudinal  stnations 
on  which  lie  hiys  stress,  and  the  size  is  considerably  less.  The  figure  given  by 
liuedenuinn,  however,  is  without  longitudinal  striations  and  is  indistinguishaible 
from  our  specimens.  Length,  15.8  mm.;  widtli  anterior,  10.7  mm.;  width 
posterior,  9.3  mm. 

Locality. —iiyon  brickyard,  Toronto. 

No.  1105  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Order  NEOTREMATA 

Family  trematidiAE  .     ^^ 

Genus  Schizocrania,  UaJl  niuj  WJiit field 

.Scnizo(KAMA.  IJaU  and  Whitfield.     Pal.  Ohdo,  2,  1S75,  p.  71. 
ScnizocuAMA.  Jfall  and  Clarke.    Pal.  New  York,  8,  pt.  1,  1892,  pp.  142,  168. 
SciiizocBAMA,  Cumings.  32nd  Ann.  Rep.  Delpt.  Geol.  and  Nat.  Res.  Indiana,  1907,  p.  894 

The  description  given  by  Hall  and  AVhitfield  follows: 

Amiong  the  unarticudated  brachiopodis  of  the  Silurian  formation  there  is  a  group 
of  radiatingly  striated  shells,  which  may  be  typifted  by  Orhicula:^  fllosa,  Hall,  Pal.  New 
York,  Vol.  1.,  p.  99,  pi.  XXX,  fig.  9,  which  have  usuailly  been  referred  to  the  gienera 
Discina  and  Trrmatis,  but  which  do  not  exactly  correspond  in  character  to  either  of 
those  genera.  They  differ  from  Discina,  and  also  from  Orbiculoidca  in  several 
particulars;  among  which  may  be  mentioned  the'  striated  surface,  the  marginal  beak  of 
the  upper  valve,  and  the  Av'idely  divided  posterior  margin  of  the  lower  valve,  which 
forms  a  deep  marginal  no>tch,  instead  of  an  eccentric  foramen  or  perforation,  as  in  those 
genera.  Tlie  lower  valve  in  this  group  is  firmly  fixed  and  cemented  to  foreign  sub- 
stances, while  those  of  the  above  genera  are  free,  the  whole  being'  attached  only  by  \a. 
byssus  passing  through  the  foramen  of  the  lower  valve.  The  substance  of  the  shell  is 
also  of  a  much  more  calcareous  nature,  if  not  entirely  so.  The  features  as  at 
present  known  are  given  in  the  following  diagiiosiis:  Unaii-ticulatedi,  inequivalve, 
brarhipodous  shells,  growing  parasitic  on  foreign  bodies,  to  which  they  are  attached 
by  the  close  adhesion  and  anchylosis  of  the  external  or  inferior  surface  of  the  lower 
valve.  Lower  valve  flat  or  conforming  to  the  surface  to  which  it  adheres;  deteply 
notclied  on  the  posterior  side  of  the  centre,  the  notch  extending  from  a  point  more 
or  lc«s  distant  from  the  centre  of  the  valve  to  the  posterior  margin,  where  the  sides 
of  the  slit  are  widely  and  distantly  separated.  Upper  or  free  valve  more  or  less 
convex,  and  liaving  a  beak  terminal  on  the  posterior  margin.  Surface  of  the  upper 
valve  radiatingly  striated  in  the  typical  species;  the  lower  val^ve  concentrically 
wrinkled.  Muscular  imiprintis  of  the  free  valve,  siix  known:  two  of  which  are  situatad 
near  the  rostral  portion  of  the  valve,  large,  ovate,  and  diverging;  tw^o  minute, 
approximate  just  below  and  between  the  former;  and  tiwo  of  medium  size,  circular, 
distant  from  each  other,  and  situated  near  the  centre  of  the  valve.  Those  of  thie  lower 
valve  unknown.  The  striated  surface,  widely  notched  lower  valve,  and  parasitic  habits 
are  the  strong  distinctive  points. 

ScinzocRANiA  riLos.v     (nail) 

Plate  VII,  Figures  -1   and  5. 

Okiucti.a   ?  F1IX1SA.  Hall.     Pal.  New  York,  1,  1847,  p.  99,  pi.  30,  fig.  9. 
OKi«i(rT/)ii)KA  rn.osA.,  Emvions.    Amer.  Crcol.,  1,  pt.  2,  1855,  p.  200-.  pi.  8.  fig.  9. 
Chama  fii.o.sa.  Hitchcock.     Geol.  Verimont,  1,  1862,  p.   292.  fig.   196. 
Oboiais  Fii.o.srs.   Safford.       Geol.   Tennessee,   1869,  p.  276,   fig.   9. 
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Trematis  filosa,  Billings.     Geol.   Canada,   1863,  p.   159.   fig.  126. 

ScHizocRAMA  FILOSA.  HgU  071(1  Whitfield.     Pal.  Ohio.  2,  1875,  p.  73,  pfl;  "1,  figs.  12-15. 

ScHizocRANiA  FILOSA,  Cumiiujs.  32iid  Ann.    Rep.    Dept.    Geol.    Nat.    Res.    Indiana,    1908, 

p.  933,  pi.   34,  figs. 8  and   8a. 
|&c'HizocR.\xiA   FILOSA,   Focfstt'.     Bull.    Sci.   Lab.    Denision,    Univ.,    16,    1910,    p.    40. 

The  original  description  of  this  species  is  given  below: 

iShell  orbicular,  or  very  slightly  ovate,  the  beak  of  the  upper  or  free  valve 
projecting  a  little  beyond  the  limits  of  the  circle,  giving  a  somewhat  greater  diamleter 
along  the  median  line  than  in  a  transverse  direction.  Freei  valve  mioderately  convex, 
the  central  region  being  the  most  prominent.  Attached  valve  discoid,  very  thin, 
deeply  and  broadly  notched  on  the  posterior  side;  the  notch  not  extending  quite  to 
the  centre  of  the  valve;  occupying  nearly  one  quarter  of  the  circumtference  of  the 
valve  on  the  outer  margin;  border  of  the  notch  thickened,  especially  at  the  baso, 
which  Is  rounded,  and  the  centre  miarked  by  a  slightly  projecting  point.  Interior 
of  the  free  valve  marked  by  two  proportionally  large,  elongate  oiv'ate,  diverginig 
muscular  prominences,  leaving  corresponding  pits  on  the  oaists  of  the  shell,  or  on 
exfoliated  specimens;  situated  just  ibelow  the  beak,  and  extending  for  nearly  or  quite 
one  fourth  of  the  length  of  the  valve  from  the  apex.  There  are  also  two  other  muscular 
imp-ressions  somewhat  smfaller  in  size,  circular  in  form,  and-  situated  near  the  middle 
of  the  valve  below  the  extremities  of  the  ovate  imprints,  and  slightly  more  distant 
from  each  other.  Beneath  the  beak  there  is  a  slight  thii.kening  of  the  cardinal  border. 
The  muscular  markings  of  the  lower  valve  have  not  been  observed. 

Surface  of  the  shell  of  the  convex  valve  marked  by  fine,  even,  threadlike,  radiating 
striae;  increased  both  by  division  and  implantation,  and  gradually  increasing  in 
strength  toward  the  border  of  the  shell;  tJie  interspaces  where  the  shell  is  perfectly 
preserved  are  flattened,  the  striae  appearing  as  raised  lines  on  the  surface.  The 
attached  valve  is  strongly  marked  by  irregular  concentric  undiiil'ations  circling  the  valve 
parallel  to  the  margin,  but  interrupted  at  the  border  of  the  notch. 

This  species  is  of  .^onicwliat  rare  occun'enee  in  the  slialos  of  the  Don  valley. 
Fairly  good  examples  of  the  brachial  valve  are  contained  in  our  collections  but 
Kve  have  no  material  illustrating  tlio  pedicle  or  attached  valve.  Dimensions  of 
form  figured;  length,  13.8  mm.,  width,  13.2  man. 

Locality. —  Don  Valley  brickyard,  Toronto. 

No.  1106  H.R.  Royal  Ontario  Museum  of  Palleontologj'. 

Genus  Trb:matis,  Sliarpe 

Trematis.  Sharp.  Quart.  Jout.  Geol.  Soc.  London,  4,  1848,  pp.  66,  68. 
Trematis.  Hall  and  Clarke.  Pal.  New  York,  8,  pt.  1,  1892,  pp.  138,  168. 
Trematis,  Oumings.    32nd  Ann.  Rep.  Dept.  Geol.  Nat.  Res.  Indiana,  1908,  p.  895, 

The   description   given   by  Hall  and   Clarke  is  as  follows: 

SIhell  subcirciular  or  transversely  oval  in  outline.  Pedicle  valve  unevenly  convex, 
more  or  less  depressed  over  the  posterior  region;  apex  at,  or  beliind,  the  centre; 
directly  beneath  it  begins  the  pedicle  fissure,  which  transects  the  shell,  vertically 
widening  to  the  posterior  margin  with  straight  or  outwardly  curving  edges.  Brachial 
valve  evenly  convex,  with  its  apex  marginal  and  slightly  ^projecting.  On  the  intetrior, 
the  pedicle  valve  shr>ws  a  faint  median  furrow  extending  from  the  angle  olf  the  fissure 
to  the  apex  of  the  shell;  this  groove  widens  at  its  apical  termination  and  may  represent 
a  point  of  muscular  attachment.  The  sides  of  the  fissure  a.re  often  thickened  by 
callosities  similar  to  those  som'etimes  seen  in  species  of  Orhicnloidea.  From  the  ai>ex 
of  the  valve  extend  radiating  and  branching  vascular  sinuses. 

In  the  brachial  valve  the  posterior  margin  is  march  thickened  and  broadly 
grooved  to  allow  the  extrusion  of  the  pedicle.  This  thickening  does  not  take  the  form 
of  a  cardinal  area  or  shelf,  but  is  rather  a  callosity  closely  appressed  against  the  interior 
surface  of  the  shell,  the  central  portion  being  projected  -beyond  the  margin  of  the 
pedicle  valve.  Directly  below  and  in  front  of  this  area  are  two  transversely  elongate 
scars,  adjustors  or  posterior  adductors,  which  are  usually  partly  concealed  by  the 
progre.ssive  overgrowth  of  the  cardinal  thickenings.  A  faint  median  septum  begins 
between  the.<ie  scars  and  pasises  foirvvard,  becoming  more  prominent  over  the  tongue- 
shaped  median  elevation  which  separates  the  large  central  scars.     These  impressions 
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are  oblique  and  are  not  simple,  each  appearing  to  l>e  comiposed  of  two,  if  not  three 
distinct  scars,  making  a  posterior,  a  median  and  an  anterior  pair.  What  appears  to 
be  the  posterior  pair  is  small,  and  sometimes  quite  sharply  defined,  the  central  pair 
very  much  larger,  and  the  anterior  pair  narrow,  situated  at  either  side  of  the  angle 
of  the  median  callosity  and  separated  \yy  its  apex.  The  specialization  of  the  first  of 
these  scars  is  not  satisfactorily  established;  the  entire  impression  is  deeply  excavated. 
In  some  well-preserved  specimens,  there  is  also  evidence  of  external,  marginal  scars 
lying  just  in  front  of  the  outer  ends  of  the  posterior  adductors. 

Surface  of  both  valves  more  or  less  completely  covered  iby  a  .beautiful  ornamenta- 
tion consisting  of  puncture*  or  small  pittings  of  varying  diepth.  arranged  either  in  a 
quincunx  or  in  radiating  rows;  in  the  latter  case  they  may  be  distant  from  one  another 
without  intervening  ridges,  or  lie  in  radiating  furix>ws,  when  they  are  either  circulair 
or  sub-rectangular. 

Shell  .siubstance  composed  of  an  oaiter  calcareous  layer  with  a  series  of  inner 
cornjeous  lamellae.  The  outer  layer  varies  in  thickne.«s  in  different  species  and  is 
coarsely  punctated  hy  the  pittings  constituting  the  surfaice  ornaimentatlon.  The  coT- 
nectu.c  layers  are  impunctate. 

TrEAIATIS    MII.LKinXCTATA,    JfaJl 

Plat^"  Y],  Ficrurc  1;  Plate  VII,  Figure.^  7  and  «. 

Tbematis   Mii.MiPi'NCTATA.  JIaU.     Desc.   New  Species  Crinoids  and  other  Fossils.   1866. 

p.  14. 
TRE>rATi.<i  MTi-LEPuxcTATA.  Holl  (111(1  WhUflcld.     Pal.  Ohio,  2,  i875,  p.  70,  pi,  1,  figs.  4-7. 
TRf-.M.VTrs   Mil  i.Ki'i  \v  lATA.  Hall.     24th    Rep.    New    York    State    Cab.    Nat.    Hist.,    1872, 

p.   221.  pi.   17.   figs.   22-2.'>. 
TitKMA'iis   Mii.r.Kn  Nci.vTA,  Cuiuitiys.     32nd    Ann.  Rep.   Dept.    Geol.    Nat.    Res.    Indiana, 

p.    94.3,   pi.    34,    figs.    9-9a. 

The  original   dt^scription  of  this  specie.'^   is  quoted  helow : 

Shell  small,  suborbicular,  itranisverse  on  the  ventral  side  and  lentiC'Ular  in  profile. 
Ventral  valve  strongly  convex  below  the  middle,  more  depressed  above;  with  a  narrow 
deeply  depressed  pedicle-opening,  the  margins  of  which  are  flattened  for  a  space  nearly 
equal  to  the  breadth  of  the  opening.  Dorsal  valve  more  elongate,  most  convex  aibove 
the  middle;  the  beak  pointed  and  projecting  considerably  beyond  the  opposite  valve; 
with  a  depressed  or  concave  triangular  arm.  Tnterioir  of  the  dorsal  valve  marked 
near  tho  middle  by  two  comparatively  large  semicircular  or  reniform  muscular  scars, 
the  breadth  across  the  two  more  than  equal  to  one-third  the  diameter  of  the  valve; 
the  centre  of  the  valve  has  also  a  slight  mesial  septum. 

Surface  strongly  punctate  in  concentric  curves  passing  from  the  centre  of  the 
shell  outwjirds,  extending  through  the  sliell  near  the  front  of  tho  valves,  and  distinctly 
marking  the  cast:   inner  layers  of  the  shell  not  punctate. 

Trcmfilis  viillfjHuichihi  is  I'iiirly  coininoii  in  the  sliale  l)eds  at  Toronto  hut 
perfect  specimens  are  exoeedin<ily  rare.  Very  .'^inall  fragments,  liowever,  suffice 
for  its  identification  on  ac(;oiint  of  the  distinctive  ornamentation.  The  figures 
are    composite   drawings   founded  on    four    ditTcrent    specimens. 

Locality. — Don  brickyards,  Toronto. 

No.  1107  H.R.  Royal  Ontario  Museum  of  Paleontology. 

'■J'lJKM.VllS     OTl'AW.U-.XSTS,     TUlIitli/S 

Tkk.matis  ottawakx.sis.  Billings.     Geol.  Surv.  Canada.  Pal.  Foss.  1,  186.5,  p.  53,  fig.  58. 
TitKMATis    oTTAWAKNsi.s.    Bdssler.     U.S.    Nat.    Mus..    Bull.    92,    1915.    p.    1280.      (See   for 
more  complete  synonymy.) 

Tliis  specie.s  of  Tirmalls  is  M-ry  clearly  defined  l»y  the  eliaracter  of  tlie  oiiiainenta- 
tion    which  is  thus  descrihed   hy  Billings: 

Surface  with  fine,  radiating  striae,  which  increase  by  interstitial  addition,  sometimes 
closely  crowded  togetlier,  in  which  case  there  are  ten  or  twelve  in  the  width  of  a  line; 
occasionally  more  distant,  or  from  four  to  eight  in  one  line.  The  intermediate  grooves 
are   divided    into   square    (•<)nii)artments    by    cross    ridges,    which    connect    the    radiating 
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ridges,  but  are  not  continuous,  those  in  one  groove  not  corresponding  in  position  with 
those  in  the  adjacent  grooves,  so  as  to  form  uninterrupted  concentric  lines.  In  speci- 
mens with  the  striae  closely  crowded  together,  only  the  radiating  lines  are  distinctly 
visible,  but  the  others  can  always  be  detected  in  good  specimens,  on  close  examination. 

It  is  witli  some  he.sitatioii  tliat  this  species  is  recorded  from  the  rocks  at 
Toronto.  W'r  have  a  single  specimen,  the  incU'ntification  of  which  is  reasonahly 
certain,  i)ut  the  locality  of  occurrence  is  open  to  ([uestion.  The  specimen  was 
found  in  the  old  collections,  lahelled  "TreiiKitis  miUepunclafa,  Ilumhervale  quarry, 
Toronto,  collected  l)y  J.  Towusend."  Jn  view  of  the  fact  that  not  another 
trace  of  the  species  has  been  found,  and  admitting  the  possibility  of  a  misplaced 
label,  it  seems  advisable  not  to  definitely  record  the  occurrence  of  the  species. 

Locality. — Humbervale  quarry,  Toronto. 

No.  1162,  R.  H.  Royal  Ontario  Museum  of  Paleontology. 

Family      CRAiNIIDAE 

Genus    Piioijdops^   Jlall 

PiioLiDOps,  Hall.     Pal.  New  York,  3,  1859,  p.  489. 
Pholidops,  Hall  and  Clarke.     Pal.  New  York,  8,  pt.  1,   1892,  p.   155. 
Cbaniops,  Hall.     12th  Rep.  New  York  State  Cab.  Nat.  Hist.,  1859,  p.  84. 
Pholidops,  Schuchrrt.  Zittel-Eastman  Text  Book  of  Pal.,  p.  379. 

The  description  as  given  by  Hall  and  Clarke  follows: 
Shells  small,  patelliform,  equivalve,  equiconvex,  inarticulate,  unattached.  Outline 
oval  or  subslliptical;  apex  subcentral,  excentric  or  marginal,  someitimes  terminal  and 
produced.  Surface  marked  by  t-:trong,  concentric,  often  lamelilose  lines  of  growth,  which 
are  crowded  on  the  posterior,  and  distant  on  the  anterior  portions  of  the  valves; 
these  are  sometimes  crossed  by  faint  interrupted  radiating  lines.  In  the  interior  the 
surfaces  of  contact  mjake  a  broad  smooth,  flat  or  slig'htly  convex  boirder,  somewhat 
broa,der  in  front  than  behind.  The  muscular  and  visceiral  area  occupies  a  .sharply 
defined  and  very  limited  space  in  the  apical  portion  of  each  valve.  In  both  valves  It 
is  essentially  of  the  same  size  and  subtriangular  in  O'Utline,  the  apex  of  tlie  triangle 
pointing  forward  and   usually  surrounded  by   a   conspicuous  callosity. 

The  ventral  (?)  valve  bears  two  well-defined  central  adductors  occupying  the 
same  relative  position  as  in  Cranin :  these  impressions  are  usually  simple,  but  appear 
to  be  sometimes  complicated  by  association  with  ill-defined  scars  of  the  anterior 
muscles.  The  posterior  adductors  or  dlvaricators  are  situated  at  the  basal  angles  of 
the  muscular  triangle,  and  are  distant  from  the  posterior  margin.  The  linear  parietal 
s-cars  are  very  strong,  the  posterior  being  more  or  less  distinctly  lobate,  the  anterior 
genjerally  straight  or  rounding  about  the  cenitral  adiductors.  In  the  cppos'ite  or  dorsal 
(?)  valve  the  scars  have  essentially  the  same  arrangement;  the  anterior  adductors, 
however,  are  separated  by  elongate  median  scars  (anteriors)  which  traverse  the 
elevated  callosity  surrounding  the  anterior  margin  of  the  area.  The  posterior  scars 
are  often  more  "widely  divergent  than  in  the  other  valve.  Sfliell  subsbance  calcareous 
and  impunctate   (?). 

I'llol.IDOI'S    C'lNCINNATIEN.SIS,    Unll 

Plate  VTT,  Figure  6. 
Pholidops  cixnxN.VTiKXSis,  Hall.     24th  Rep.    New    York    State    Cab.    Nat.    Hist.,    1872, 

pi.  7,  fig.  10. 
Pholu)Ops   cixcix.xatiensls,  Meek.     Pal.   Ohio,    1,   1873,   ]).    1.30,   pi.    5,   fip.   2. 
pHOLiDOP.s   cixciNXATiKxsis,   Basslcv.     U.S.   Nat.    Mus.,   Bull.    93,   1915,   p.    968,    (See  for 

complete  synonymy). 

Meok's  description  of  the  .=;pecies  is  as  follows : 
Sihell  small,  ovate  in  outline.  Larger  valve  about  one-fifth  longer  than  wide, 
with  height  one-third  to  one-fourth  the  brcad'h.  Apex  obtuse,  near  half  way  lyetween 
the  miiddle  and  the  larger  end.  Anterior  end  narrowlv  rmmded,  po.'^i'erior  end  <!ome- 
what  more  broadly  rounded,  or  almost  subtrtincate.  Surface  ornamented  by  six  or 
seven  siub-imbricating  marks  cA  growtih.     Smaller  valve  unknown. 
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This  .specii'^  is  fairly  coiihikjh  at  all  the  collecting  localities  near  Toronto; 
only  the  larger  valve  is  found.  In  our  collections  many  of  these  shells  have 
iK'cn  labelled  I'hoUdops  suhinincata  with  which  the  present  species  is  closely 
related.  In  our  opinion,  however,  all  the  shells  are  to  be  referred  to  P.  cincin- 
natiensis.     Dimensions  of  fonn  figured:   length   5.7   mm.-   width   4.6  mm. 

Locality. —  Don  brickyards;    Humber  river,  Toronto. 
No.  1108  H.R.  Royal  Ontario  Musexim  of  Paleontology. 

Family  ORTHIDAE 

Genus   Dalmanella,   Hall  and   Clarke. 
Dalmanella,  Hall  and  Clarke.     Pal.  New  York,  8,  pt.  1,   1892,  pp.   205,  223. 
The  description  of  the  genus  is  as  follows: 

Shells  plano-convex  or  subequally  biconvex.  Pedicle  valve  usually  the  deeper, 
often  gibbous,  elevated  at  the  umbo  and  arcihed  over  the  cardinal  ar«a.  Hinge  line 
generally  sliorter  than  the  greaitest  width  of  the  shell.  In  many  of  thp  sprc'es  there 
is  a  more  or  less  conspicuous,  undefined  median  fold  and  sinus  on  the  pedicle  and 
brachial    valves    rewpecitively.      Surface   covered    witih    fine,    rounded    bifuroatiirg   siriae. 

In  the  pedicle  valve  tfhe  teeth  are  quite  prominent,  thickened  at  their  extremities 
and  supported  by  lamellae  wihich  are  profiuced  forward  circiuniiscribina;  a  '•q.tiier  short 
suboval  or  subquadrate  muscular  area,  which  is  more  or  less  distinctly  defined  in  dif- 
ferent species  and  in  different  conditions  of  the  shell.  In  Orthis.meeki,  Miller,  a  some- 
what ponderous,  biconvex,  multistriate  variation  of  Orthis  tcstucUnaria,  it  is  clearly  re- 
solvable into  adductor  and  diductor  scars,  the  latter  bounding,  but  not  altogether  en- 
closing, the  impression  of  the  adductors;  the  ped(icle-scar  is  also  discernable.  In  the 
brachial  valve  the  cardiinal  process  extends  forward  as  a  ridge  to  the  bases  of  the 
crural  plates,  where  it  is  broadened  and  continued  thence  as  a  median  ridge  separating 
the  muscular  impressions.  The  inner  surface  of  this  process  is  divided  hy  a  faint 
median  furrow  which  produces  two  lobes  at  the  posterior  extremity,  and  each  of  these 
lobes  is  again  divided  making  the  process  quadrilobate.  Sometime's  the  inner  division 
of  the  two  main  lobes  have  coalesced,  producing  a  strong  median  lobe  and  thus  making 
thie  process  appear  trilobate.  In  some  species  at  maturity,  and  in  otiliei-^  from  alv 
normal  growth  this  process  becomes  a  broad  plug,  which  fills  the  entire  delthyrial 
opening.  The  deoital  sockets  are  small,  the  crural  plates  often  gi-eatly  elevated,  espec- 
ially in  the  plano-convex  forms,  and  they  are  not  usually  produced  into  a  nidge  about 
the  muscular  area,  but  end  abruptly.  Muscular  impressions  quadruplicate,  sometimes 
with  radiating  ridges  extending  from  the  lateral  and  anterior  margins. 

DaLMANKLLA    la'CJOSTHIATA,    S]).    nov. 

Date  VII,  Figures  9  and  10. 

In  our  collections  there  is  only  one  species  referahlo  to  the  genus  DalnutneJla; 
this  has  commonly  ]>oen  regarded  as  Dalmanella  icstudinaria  or  a  variety  of 
that  varia'ble  species.  We  arc  now  convinced  tiiat  it  differs  sufficiently  from  any 
known  form  to  justify  the  creation  of  a  new  species. 

The  sliell  is  known  chiefly  by  a  numlxr  of  flattened  pedicle  valves  preserved 
in  shale.  The  generic  reference  and  specific  characteristics  are  founded,  therefore, 
t.n  the  external  features  of  this  valve  only.  The  shell'  is  transversely  oval  being 
somewhat  wider  than  long  and  thus  differing  in  outline  from  D.  fe.<itiidlnarw. 
The  cardinal  angles  are  rounded  and  the  posterior  margin  shows  a  slight 
concavity  between  the  angle  and  the  rather  prominent  beak.  The  surface 
presents  about  seventy-five  radiating  striae  of  which  possibly  ten  actually  reach 
the  beak.  Those  striae  are  rather  irregular  and  arise  partly  by  bifurcation  and 
partly  by  intercalation.  On  tlie  lateral  slopes  the  striae  arise  witli  fair  uniformity 
as  follows:  two  main  striae  l)ifurcate  and  between  tli<'  nairs  thus  nrod'irod  a 
single  stria  is  intercalated  which  is  more  closely  associated  with  the  posterior 
than  with  the  anterior  neigbl)ouring  stria.  In  consequence  of  tiiis  arrangement 
tlip  striae  appear  roughly  in  groups  of  three. 
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A  charactoristie  feature  of  tlie  ornamentation  i?  the  presence  in  the  depres- 
sious  betm-een  the  striae  of  delicate  transverse  markings  very  suggestive  of  those 
obsen-ed  in  Dinorthis  carleyi  (Plaesiomys  retrorsa). 

The  average  measurements  of  the  co-types  are:  length  15  mm.,  width  21  mm. 
The  largest  shell  from  which  the  outline  of  the  figure  was  drawn  measures  32 
by  17  mm. 

Locality. — '0011   brickyards,   Toronto. 

No.  1078  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Family    STROPHOMBNIDAE 

Genus  Leptaexa^  Dalman 

L-EPTAEXA,  Dalman.     Kongl.    Svenska.   -Akad.   Handl.,   for  1827,   1828,   pp.   93,    94. 

Leitaexa,  Hall  and  Clarke.     Fal.  New  York,  8,  pt.  1,  1892,  p.  276, 

Leptaexa,  Bossier.     U.S.   Nat.   Mus.,   Bull.   92,   191.5,   p.   708.      (See   for   full  synonymy). 

The  description  given  by  Hall  and  Clarke  is  too  long  to  quote  in  full. 
The  following  quotations,  however,  give  a  fairly  full  account  of  the  genus : 

Shells  plano-convex  when  young,  concavo-convex  at  maturity;  convexity  normal. 
Surface  covered  by  co'nispicuoais  concentric  corrugations  or  wrinkles  over  the  flatter 
portions  of  the  valves.  Where  these  cease  the  surface  is  more  or  less  abruptly  and 
often  rectangularly  deflected,  forming  a  conspicuous  anterior  slope.  The  whole  exterior 
is  covered  with  fine,  even,  radiating,  thread-like  tubular  striae,  which  in  well  preserved 
specimens,  are  crenulated  by  finer  concentric  striae.  Outline  transversely  subquadrate 
or  semi-oval.  Hinge-line  straight,  its  length  making  the  greatest  ddameter  of  the  shell; 
extremities  often  subauriculate.  Cardinal  area  narrow,  slightly  wider  on  the  pedicle 
valve,  not  denticulate.  In  the  pedicle  valve,  the  delthyrium  is  covered  by  a  convex 
deltidium,  perforated  at  the  apex  by  a  foramen  \\iiich  is  closed  at  maturity  or  encroaches 
upon  the  apex  of  the  valve.  This  deltidium  is  most  conspicuou.sly  developed  in  early 
stages  of  growth,  then  having  the  form  of  a  tube  or  sheath,  which  charaf^ter  becomes 
obliterated  as  maturity  approaches,  by  the  increase  in  the  size  of  the  cardinal  process 
of  the  opposite  valve,  and  the  callosities  formed  about  its  base.  In  adult  shells  the 
foramen  has  become  enclosed  by  the  substance  of  the  shell,  its  external  opening  being 
an  O'blique  groove  in  front  of  the  a.Ti'^x  of  the  valve,  and  its  inner  aperture  a.ppearing 
in  front  of  the  pedicle  scar.     Not  infrequently  the  passage  is  closed  at  maturity. 

LEPTAEXA   KlIOMBOTDALIS    (WUcl-eus) 

Plate  VII.  Figure  12. 

CoNCHiTA  RHOMBOiDALis,  WUcTcens.     Nachricht  von  selten  Versteinerungen,  1769,  p.  77, 

pi.  9,  figs.  43,  44. 
Stropitomexa  depressa.  Billings.     Can.  Nat.  &  Geol.  1,  1856,  p.  59,  pi.  1,  fig.  5. 
Leptaexa  depre.ssa,  Hall.  Pal.  New  York,  2,  1852,  p.  62,  pi.  21,  fig.  8,  p.  257,  pi.  53,  fig.  6. 
Strophomena  RHOMBOIDALIS,  BilUngs.    Can.  Jour.,  6,  1861,  p.  336,  figs.  Ill,  112. 
Strophome>-a  rhomhoidai.is.   Chapman.     Expos.  Min.   Geol.  Canada,   1864,  p.  115,  fig.  6; 

p.193,  fig.  232. 
Leptaena  RiioMBOinALis.  Hall  and'  Clarke.     Pal.  New  York,  8,  pt.   1,  1892,  p.  279,  pi.  8, 

figs.  17-31,  pi.  15a,  figs.  40-42,  pi.  20.  figs.  21-24. 
Leptaena  riiomboidalis,  Cumings.  32nd  Ann.  Rep.  Dept.  Geol.  Nat.  Res.  Indianna,  1908, 

p.  909,  pi.  34,  figs.  5-5d. 

Hall's  description  is  as  follows : 

Shew  semioval  or  semicircular;  hinge-line  equal  to,  or  extending  beyond,  the 
width  of  the  shell;  dorsal  valve  biv'T^  +ihp  iipner  part  nearly  flat,  s'ierht'v  convex  or 
even  coif^ave,  with  strong  cnnoen^yir^  nirl-'lations  towards  the  m-T'^'n  ab'^wt^'v  infleotfd; 
ventr''!  valve  parallel  to  the  dorsal  valve,  presenting  a  deep  concavity.  Surface  marked 
by  prominent  radiating  striae. 
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The  cardinal  area  is  narrow,  and  extended  to  the  extremities  of  the  hinge-line; 
the  foramen  is  broad  and  spreading,  but  filled  by  a  callosity  of  the  ventral  valve,  which 
has  a  narrow  groove  at  its  summit  for  the  protrusion  of  the  pedicle;  the  apex  of  the 
dorsal  valve  is  often,  and  perhaps  always,  perforated.  ' 

The  flatter  portions  of  both  valves  are  strongly  marked  by  concentric  undulations, 
wbich  are  crossed  by  finer  striae.  On  the  deflected  portion  there  are  no  undulations, 
the  striae  alone  marking  the  surface.  Sometimes  the  shell  is  nearly  flat,  the  deflected 
portion  being  either  very  narrow,  or  not  at  all  conspicuous.  The  undulations  are 
variable  in  number,  even  in  shells  of  the  same  size,  and  not  to  be  relied  upon  as 
characteristics;  and  in  very  old  shells  they  are  not  so  strong  as  in  younger  ones,  or 
those  of  medium  size.  The  striae  crossing  the  undulations  are  likewise  variously 
prominent  in  different  individuals,  frequently  bifurcating,  and  in  well-preserved  sur- 
faces are  crossed  by  fine  concentric  striae.  The  interior  structure  is  always  peculiar 
and  sufficiently  characteristic,  though  the  exterior  characters  are  very  closely  simu- 
lated by  a  different  shell  in  the  shaly  limestone  of  the  Helderberg. 

This  species  is  of  fairly  coiumou  occurroiice  at  Toronto  l)ut  usually  only  the 
dorsal  valves  are  found.  The  undulations  are  comparatively  low  and  variable, 
usually  num-bering  from  13  to  15.  The  anterior  margin  is  levss  strongly  inflected 
than  in  specimens  of  this  species  from  other  localities  and  horizons.  Our  examples 
seem  to  conform  luost  closely  to  those  from  the  loAver  rocks  of  the  type  locality 
which  are  smaller,  less  strongly  inflected,  and  Avith  fewer  undulations  than  tho.'^e 
from  the  higher  strata. 

While  this  species  is  so  well  marked  that  its  identification  is  comparatively 
easy,  detailed  study  of  recent  years  has  led  to  the  recognition  of  a  nimiber  of 
varieties.  Foerste  is  inclined  to  regard  the  specimens  from  the  Don  as  near,  if 
not  identical  with,  his  variety  L.  rhomho'uhlis  invcnusla.  The  specimen  used 
for  the  figure  which  is  a  fairly  large  example  is  23.3  mm.  across  the  hinglc- 
line,  14.2  mm,  in  m/aximum  length. 

Locality. — Don  brickyard,  Toronto. 

Nos.  1109  H.R.  and  1110  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Genus  Plectambonites,  Pander 

Plkct.vafho.nites.   Pander.     Beitrage  zur  Geognosie  des  Russ.  Reiches,  1830,  p.   30.   pi. 3, 

figs.  8,  16;   pi.  28,  fig.  19. 
PiJicTA.MnoNiTES,  Hall  and  Clarke.    Pal.  New  York,  pt.  1,  1892,  pp.  236,  295. 

The  genus  is  thus  defined  l)y  Hall  and  Clarke: 
Shells  usually  small,  normally  concavo-convex.  Surface  covered  with  very  fine 
striae,  often  alternating  in  size.  Hinge  line  making  the  greatest  width  of  the  shell, 
the  extireniities  often  subaiuriculate.  Cardinal  area  narrow  in  both  valves,  sometimes 
obscurely  crenulated  on  the  margins.  Pedicle  valve  with  a  moderately  broad  delthyrium 
whifih  is  partially  closed  by  a  convex  plate,  but  mostly  occupied  by  the  cardinal  process 
of  the  opposite  valve.  Apical  foramen  sometimes  retained.  Teeth  prominent  and  .sup- 
ported by  thickened  plate>s,  wJiich  are  continued  in  broad  outward  curves  for  more  than 
haU  the  length  of  the  valve,  returning  and  uniting  in  the  umbonal  cavity,  thus  limiting 
two  linguiform  muscular  scars,  enclosing  a  more  or  less  clearly  defined  adduicitor 
impression. 

In  the  brachial  valve,  the  dental  sockets  are  deep,  and  often  appear  to  transect 
the  cardinal  area.  The  cardinal  process  is  simple  and  erect  but  by  its  coalescence 
with  the  short  prominent  crural  plates,  tlie  posterior  faice  appears  trilobate.  The 
crural  plates  end  abruptly  as  in  Orthothctcs  becoming  thickened  at  about  the  middle 
of  their  length,  giving  origin  to  two  low  ridtres  or  .«iepta.  which  at  first  approach  each 
other,  and  tbence  continue  forward  with  a  sli.e'ht  divergence,  thus  forming  the  inner 
boundaries  for  two  elongate  nuiscular  scars,  whidh  aire  less  siharply  defined  on  their 
outer  margins.  The  muscular  area  is  rendered  quadripartite  by  two  short  transverse 
jr  oblique  posterior  furrows.  Vascular  impressions  radial,  sometimes  digitate.  Shell 
substance  fibrous,  sparsely  punctate 

■Hall's  use  of  the  terms  "  dorsal  "  and  "  ventral  "  is  the  reverse  of  the  modern. 
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Plectamboxites  sekiceus    (Sowerhy) 

Plate  VII,  Figures  15  and  16. 

Leptaexa  serioea,  Souerby.     Murchison's  Sil.  Sys.,  1839,  pi.  19,  figs.  1,  2. 

Leptaexa  sericea.  Hall.     Pal.  New  York,  1.  1847,  pp.  110,  287,  pi.  31b,  fig.  2;  pi.  79,  fig.  3. 

Leptaena  .sericea,  BilU)tgs.     Greol.  Can.,  1863,  p.  163,  fig.  139. 

Strophomena  .serice.\.  Emmons.     Amer.  Geol.  1,  pt.  2,  1855,  p.  199,  pi.  2,  fig.  6  a^f. 

Strophomexa  SEMIOVAI.IS,  Vaniixem.     Geol.  New  York,  Rep.  3rd  Dist.,  1942,  p.  37. 

P1.ECTAMR0XITE.S  .SEKKEA,  Sfialcj:     Mem.  Surv.  Kentucky,  1,  1876i,  p.  28. 

Pi.ectatambonites   sekiceus.   Cumings.     32nd  Ann.  Reo.  Dept.   Geol.  Nat.  Res.  Indiana, 

1908,  p.  922,  pi.  36,  figs.  1-lc. 
Pi.ECTAMDoxiTES  SERicEus.  Basslcr.     U.S.  Nat.  Mus.,  Bull.  92,  1915,  p.  997.     (See  for  more 

complete  synonymy). 

Sowerby's  original  description  follow.?.: 

Semicircular;  finely  striated  longitudinally,  with  a  silky  lustre;  a  few  striae 
deeper  than  the  others;  larger  valve  convex,  the  other  nearly  flat;  front  no't  concave, 
considerably  deflected  at  the  edge.     Length  five  lines,  width  ten  lines. 

In  general  form  this  resembles  L.  lata  of  the  Ludlow  rocks,  but  has  much  finer 
striae  and  more  angular  sides.  The  front  also  is  straighter,  and  there  are  no  indications 
of  spines.     Sometimes  a  few  concentric  lines  of  growth  are  conspicuous. 

Plerfamhonites  sericeus,  originally  described  from  Europe,  occurs  in  Xorth 
America  in  strata  from  the  Trenton  to  the  Eichmond,  sometimes  in  enormous 
numbers.  At  Toronto  it  is  exceedingly  common  in  the  upper  layers  at  tlie  Don 
brickyard ;  is  rare  or  absent  in  the  lower  layers  on  the  Humber ;  but  recurs, 
perhaps  with  a  varietal  difference,  in  the  highest  layers  at  AYeston. 

The  elongate  shape  of  the  shell  and  its  silky,  fibrous  structure  when  broken 
serve  best  for  its  identification.  Young  specimens  are  much  less  elongate,  how- 
ever, and  care  must  be  taken  in  this  respect.  A  species  of  such  long  range  and 
wide  distrihution  naturally  shows  minor  variations  ,snch  as  varying  size,  the 
degree  of  prolongation  of  the  cardinal  angles,  and  more  or  less  departure  from 
the  semicircular  form  by  a  straightening  of  the  anterior  margin.  All  our 
.•specimens  are  fairly  constant  in  form  and  agree  wnth  the  example  figured  which 
is  of  average  size — 22  mm.  wide  and  8.5  mm.  long.  It  will  be  observed  tliat 
the  length  is  less  than  half  the  width. 

Locality. — Don  brickyard,  Toronto. 

No.  1109  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Plectamboxites  rf.   r.uGOSus     (Meel-) 

Plate  VII,  Figtire  11. 

Leptaexa  rigo.sa,  James.     Cat.  Foss.  Cincinnati  Group,  1871. 

Leptaexa  sericea  vai-  rugosa.  Meek.     Pal.  Ohio,  1,  pt.  2,  1873,  pi.  5,  figs.  3f.  g,  h. 

Plectamboxites  rtgosa.  Forrste.     Bull.  Sci.   Lab.   Denison  Univ.,   17,  1912,  p.   123,  pl.l, 

figs.  7a-c;   pi.  10,  figs.  7a-d. 
Leptaexa  aspera,  James.     Cincinnati  Quart.  Jour.  Sci.,  1,  1874,  p.  151. 
Plectamboxites  sericeus  var.   asper.   Ruedemann.     Bull.  New  York  State   Museum,  49. 

1901,  p.  18,  pi.  1,  figs.  6,  7;  ibid.,  8,  p.  525. 

James  described  as  Leptacna  ruf/osa  a  species  of  rh'rlainh()iiilr><  wliich  seems 
to  differ  from  P.  sericeus  in  two  features  which  have  been  considered  in  some 
detail. by  Foerste  (op.  cit.).  One  of  the.=e  characteristics  is  the  presence  of  a 
number  of  oblique  creinilations  alona'  tbe  cardinal  margin  of  V)otli  vnlves.  Siiuihir 
crenulations  occur  in  many  other  brachiopods  wliich  are  nonnally  without  them 
and  mav,  therefore,  be  of  no  specific  value.  The  other  detenninative  feature 
of  Lepfaena  rudosa  is  "the  roughened  surface  of  the  general  exterior  surface  of 
the  valves,  especially  anteriorly.  This  roughened  surface  appears  dne  to  the 
])resence  of  numerous  very  thin  ovei-lapping  films  of  shell  material."  Tlie  name 
ruf/osa  refers  to  the  latter  characteristic  and  not  to  the  presence  of  tbe  crcnuJ- 
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ations.  Meek,  however,  refers  only  to  the  creiiulatious  in  the  text  accompanying 
his  figures,  liuedemann,  ai.^o.  .sceiiis  to  regard  the  crenulations  and  the  somewhat 
straighter  anterior  margin  as  characteristic. 

Accompanying  normal  examples  of  Pledamhonites  sericeus  in  the  rocks  at 
Toronto  and  Weston  are  a  number  of  closely  related  forms  differing  in  the  posses- 
sion of  oblique  corrugations  along  the  hinge  line  which  may  be  but  faintly  developed 
or  which  may  be  quite  marked.  Smaller  forms  do  not  differ  markedly  in  outline 
from  normal  examples  of  Plectamhonites  sericeus  and  even  some  of  larger  size 
are  essentially  similar  in  shape.  Extreme  types,  however,  with  well  developed 
corrugations  are  decidedly  more  mucronate  and  apparently  with  a  slight  sinuous 
indentation  of  the  anterior  margin.  The  specimen  figured  is  one  of  the  most 
extreme  encountered.  In  no  case  was  any  evidence  observed  of  the  rugose 
characteristic,  i.e.,  of  the  roughening  of  the  exterior  Ity  thin  overlapping  films  of 
shell-matter. 

These  shells  are  undoubtedly  close  to  Plectamhonites  rugostis  w^hich  is  recog- 
nized by  authorities  as  a  distinct  species;  we  feel  compelled,  therefore,  to  place 
our  specimens  under  that  species.  Nevertheless,  lacking  any  evidence  of  the 
''rugose"  characteristic,  and  observing  transitions  in  the  crenulations  from  the 
extreme  types  to  normal  P.  sericeus,  it  might  be  more  advisable  to  adopt  the 
views  of  Meok  and  of  Rucdemann  leaving  these  crenulated  forms  under  P.  sericeus 
with  a  varietal  distinction  rugosus. 

Locality. — Don  brickyard,  Toronto. 

No.  1111  H.R.  Royail  Ontario  Museum  of  Paleontology. 

Genus  Rafinesquina,  Hall  and  Clarke 

Rafinesqfina.  Hf'll  and  Clarke.     Pal.  New  York,  8,  pt.  1.  1892,  p.  281. 

Rafinesquina,  Bassler.  U.S.  Nat.  Mu.s.,  Bull.  92,  1915,  p.  1084.   (See  for  full  synonymy). 

Tlio  original  description  of  this  genus  is  as  follows: 

Shells  normally  concavo-convex.  Surface  ornamented  by  radiating  striae,  of 
alternating  size,  crossed  and  crenulated  by  finer  concentric  striae.  Cardinal  margins 
witiiout  denticulations.  Interior  of  the  pedicle  valve  with  the  muscular  area 
not  strongly  limited;  consisting  of  two  broad  flabellate  diduotor  scars  enclosing  an 
elongate,  more  distinctly  defined  adductor.  The  faintness  of  the  limitation  of  this 
area  is  in  marked  contrast  to  the  sharply  defined  mu.scular  area  in  the  corresponding 
valve  of  Lrptarna.  In  the  brachial  valve  the  cardinal  process  is  more'  closely  sessile 
than  in  Lcptaoia.  and  there  is  frequently  a.  linear  callosity  between  the  branches.  The 
posterior  adductor  scars  have  the  aborescent  markings  of  Lrptarna  rhnmhnidalLi.  and 
these  impressions  are  the  only  ones  well  defined,  the  anterior  scars  being  narrow  and 
rarely  retained  with  distinctness.  From  the  anterior  margin  of  the  muscular  area 
radiate  a  ceries  of  irregular  furrows  and  nodose  ridges,  which  are  to  some  extent  of 
vascular  origin. 

Rafinesoitina  at.tet?xata    (Emn)oi).<s) 
riate  A' IT,  Figure  IS. 

Stropiiomkna  ai.tkrxata.  Kvivwnf!.  Geol.  New  York,  Rep.  2nd  Dist.,  1842,  p.  395,  fig.  3. 
Lcttak.na  Ai,Ti-jix.\TA,  Hall.     Pal.  New  York,  1,  1847,  pp.  102,  286,  pi.  31,  fig.  1;    pi.    31A, 

fig.  1;  pi.  79.  fig.  2. 
Ratinesquina  AT-TF.r.NATA,  Hall  niul  Vhirkr.     Pal.  New  York,  8,  pt.  1,  1892,  p.  282,  pi.  8. 

figs.  6-11,  27,  28;  pt.  2,  1895,  pi.  84,  figs.  17,  18. 
RAFINE.SQTTINA    Ai.TKiiN ATA.    lUisslrr.     ITS.    Nat.    Mus.,    Bull    92,    1915,   p.    1085.      {See    for 

the  very  lengthy  synonymy). 

Thf  de.<eription  of  this  species  given  hy  Hall  is  as  follows: 

Broadly  semioval;  length  and  breadtli  about  as  12  to  15;  hinge  line,  in  perfect 
specimens,  a  little  longer  than  the  width  of  the  sihell,  slightly  reflected  at  the  extremities, 
which   sometimes  become  short  acute  ears;    cardinal  area  narrow,  the  callosity  of  the 
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ventral  valve  nearly  filling  the  triangulan*  foramen  of  the  dorsal  valve;  beak  uniformly 
perforated  Avith  a  minute  circular  opening;  dorsal  valve  depressed  convex,  sometimes 
more  convex  in  the  middle,  suddenly  deflected  near  the  margin  and  flattened  towards 
the  cardinal  line;  ventral  valve  concave,  gradually  or  sometimes  suddenly  inflected 
towards  the  basal  margin;  surface  marked  by  fine  rounded  radiating  striae,  which 
alternate  at  unequal  intervals  with  coarser  ones;  striae  increasing  in  number  towards 
the  margin  of  the  shell,  crossed  by  fine  elevated  concentric  lines  and  a  few  imbricating 
lines  of  growth. 

In  this  species  the  sitriae  are  usually  of  two  sizes,  the  coarser  antl  more  elevated 
cnes  having  from  four  to  six  finer  ones  between;  the  latter  increase  in  nunubsr  as  ihey 
recede  from  the  apex,  and  one  of  them,  in  the  centre  of  the  fascicle,  becomes  enlarged 
and  rises  above  the  others.  iSome  of  the  specimens  figured  are  S'tronerly  marked  indi- 
viduals, Avhere  these  characters  are  very  distinctly  preserved;  but  there  are  many 
variations  from  the  t>T>e  of  the  species,  and  some  others  where  it  is  difficulit  to  decide 
their  true  relations  when  we  have  not  a  series  showing  their  gradiaitions. 

The  characteristic  developments  of  the  shell  depend  on  the  circumisi^ances  of  its 
existence  and  the  nature  of  the  sediments.  There  are  other  differences  which  are  due 
to  causes  beyond  our  knowledge;  for,  in  the  same  locality,  and  wiheTie  great  nunibers 
of  them  must  have  lived  under  precisely  similar  cdrcumstanoes,  we  find  considerable 
variation  in  character.  In  the  compact  liimestones  of  New  York,  where,  in  splitting  the 
rock,  a  portion  of  the  shale  often  exfoliates,  we  find  a  great  deviation  from  the  type  of 
the  species.  The  age  of  the  shell  also  exerts  considerable  influence  upon  its  external 
form.  The  young  ones,  or  those  of  medium  size,  are  usully  symmetrical  shells,  mode- 
rately convex,  and  gently  curving  towards  tJie  base.  The  striae  in  such  individuals  are 
distinctly  in  fascicles  of  from  four  to  six,  separated  by  stronger  and  more  elevated  single 
ones  on  either  side;  as  the  shell  increases,  this  uniformity  in  the  arrangement  often 
disappears,  and  the  striae  appear  of  uniform  size,  or  alternate  irregularly.  The  concave 
or  ventrai  valves,  particularly  in  old  specimens,  have  the  striae  nearly  uniform  in  size. 

From  the  above  description  it  will  be  seen  that  we  have  to  deal  with  a  shell 
oTibject  to  much  variation  which  has  led  to  the  founding  of  a  ninniber  of  varieties 
since  the  species  was  established.  A  careful  comparison  of  our  «speciniens  with 
these  varieties  leads  to  the  conclusion  that  the  Toronto  examples  are  nearest 
to  the  type,  varying  chiefly  in  the  loss  of  distinct  alternation  of  striae  in  older 
?pecimens  and  the  development  of  a  somewhat  pustulose  character  along  the  lino 
where,  the  convex  valve  is  deflected  tow^ards  the  anterior  margin.  The  form 
figure  has  the  following  dimensions ;  width  along  hinge  line,  which  is  slightly 
le?5S  than  the  greatest  width  of  the  shell,  33.3  mm. ;  length,  29.2  mtm. 

Localify. — Humiber  river,  Bioor  Street  crossing,  Toronto. 
No.  1112  H.R.  Royal  Ontario  Museum  of  Paleontology. 

Rafinesquixa  mucroxata,  FoevHic. 

Rafinesquixa  MrcKOXATA,  Foerste.     Bull.  Sci.  Lab.  Denison  Univ.,  17,  1&14,  p.  365.  pi.  2, 

figs.  7a,  b. 
Rafinesquina  altekxata,  Foerste.    Oeol.  Surv.  Can.  Mem.  83.  1916,  p.  74- 

Foerste  described  this  species  from  types  obtained  on  the  Nicolet  river, 
Quebec:  he  al.so  records  its  occurence  at  Weston.     The  description  follows: 

Shell  small,  the  length  about  three-fifths  of  the  width,  but  varying  in  different 
individuals.  Usually  slightly  extended  along  the  hinge  line  beyond  the  middle  width 
of  the  shell  so  as  to  produce  a  small  mucronate  projection;  but  some  individuals  have 
rectangular  posterolateral  outlinas.  Usually  obliquely  wrinkled  ailong  the  hinge  line. 
Radiating  striae  fine,  with  every  fourth  one  distinctly  more  conspicuous  along  the 
middle  and  anterior  parts  of  the  valve;  usually  the  stria  found  along  the  median  line 
of  the  shell  is  more  conspicuous  than  any  of  the  remainder.  Pedicle  valve  only  moder- 
ately convex,  the  brachial  valve  slightly  concave  almost  flat. 

The  species  appears  closely  allied  to  Rafinesquina  squamula,  James,  from  the 
Fairmount  beds  in  the  lower  part  of  the  Maysville  division  of  the  Cincinnatian  ffrata 
in  Ohio.  The  latter,  however,  is  not  so  characteristically  mucronate  at  the  ends  of  the 
hinge  line,  nor  so  characteristioally  obliquely  wrinkled  along  the  positerior  margin. 
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Foerste  {op.  rid.)  records  tin's  si)ecies  from  Weston,  hut  we  have  not  seen 
any  specimens  that  can  unliesitatingly  he  ascrihed  to  it. 

RafixesquiiVa  mucroxata  toroxtoxexsis,  var.  nor. 
Plate  YTI,  Figures  13,  14,  17. 

In  many  ol'  tiie  exjjosures  along  the  Humher  river  there  occur  scattered 
examples  ol'  a  small  strophomenoid  shell  very  closely  resembling  Rafinesquina 
mucronala.  They  occur  in  particular  abundance  in  a  narrow  band  of  yellowish- 
grey  shale,  near  the  water  level  immediately  lx;low  the  road  bridge  at  Lamb  ton. 

In  general  s'hape,  mucronate  character,  and  degree  of  convexity  of  the  valves 
these  shells  agree  with  Hafiiiesquina  mucronala.  They  difll'er,  however,  in  that 
no  trace  of  the  oblique  crennlations  along  the  posterior  margin  was  observed, 
and  there  is  no  evidence  o:^  ever}'  fourth  stria  ibeing  more  conspicuous. 

A  striking  feature  of  the  shell  is  the  strong  development  of  the  median  stria 
which  is  most  pronounced  in  younger  specimens.  The  remaining  striae  are 
rounded  and  almost  equal  in  strength.  In  the  better  preserved  specimens  from 
the  arenaceous  limestones  the  radiating  striae  are  croased  by  very  delicate  con- 
centric lines.  The  absence  of  crennlations  along  the  hinge  line  suggests  that 
this  fonn  is  more  closely  related  to  R.  squamula,  U.  P.  James,  hut  that  species 
is  not  characterized  by  a  strongly  developed  middle  stria.  There  is  also  a  very 
close  resemblance  to  Leptaena  {Rafinesquina)  mesacosta,  Shumard ;  size,  shape, 
character  of  radiating  and  concentric  striae,  strong  median  stria,  and  mucronate 
cardinal  angles  all  agree  very  closely.  The  much  higher  horizon  of  Lcptaenn 
inrsaro.^la  (SiJui-iaTi).  liowever.  ?eems  to  nuake  the  identity  of  the  two  s])ecies 
impossible. 

Figures  13  and  14  represent  the  ]>edicle  and  brachial  valve  resq^ectively  of 
an  average  s])ecim(Mi  from  the  shale  bed  near  the  Lambton  bridge.  Width, 
M  mm.,  length  10  luni.  Figure  17  rcjjresents  a  younger  specimen  from  the 
old  mill-7-ace  near  the  llumliervale  quarry;  it  will  he  obseivc(l  tliat  the  median 
stria  is  more  conspicuous  in  this  example. 

Lorality. — Mill-race,   Humbervale  qua.ri-y;    -wiatter  level   below   bridge  at  Lambton. 
Nos.  1113  H.R.,  1114  H.R.  Royal  Ontario  Museum  of  Pa.leontology. 

Stro  I '  1 1  o  ^r  I ;  .\  a  i  n  c  r  i;  vat  a  ( *^7(  epa  rd) 

Prodicta  iNcruvATA,  ^hcpard.     Amer.  .lour.  Sci..  34,  1838,  p.  144.  figs.  1,  2. 
Lki'takna  i-iMTKXTA,  H(tU.     Pal.  New  York,  1,  1«47,  p.  Ill,  pi.  31 B,  fig.  3. 
STuoiMroMic.xA  Mi,iTi;xTA,  BiUingH.     Canadian  Nat.  Geo!.,  1,  1856,  p.  203,  figs.  1,  2. 
Stkoi'homkna  iri.iTKXTA,  Nicliolson.     Pal.  Prov.   Ontario.   1875,   p.   34,   figs.   10,  a,  b. 
Stkoimiomk.xa  INCURVATA,  Basslcr.     U.S.  Nat.  Mus.,  Bull.  92,  1915,  p.  1229,   (See  for  com- 
plete synonymy). 

Nicholson  {op.  cil.)  states  that  this  species  is  abuiulant  in  the  Hudson 
River  group  at  Weston,  and  Wood  point,  Georgian  bay.  W^e  have  not  observed 
the  form  in  our  somewhat  extensive  collections  from  We.sfon  and  as  it  is  a 
characteristic  fos.sil  of  the  Stones  River  and  IJlack  KMver  formations,  its  occur- 
rence at  Weston  is  at  least  doubtful  despite  Nicholson's  assertion. 

In  the  genus  Slrophoiiicua  the  valves  are  concave-convex  in  the  oj)posite 
direction  from  that  which  maintaiiKs  in  h'afinesquimi,  i.e.,  the  pedicle  valve  is 
concave  and  Uie  hra<'hial  valve  convex.  The  siiecies,  >S.  incurvaUi  has  a  ircneral 
resemblance  to  Raf\no.<<quim  aliernala  but  it  is  distinguished  by  the  uniformity 
of  the  radiating  striae  and  the  fine  coiuentric  striae  are  so  conspicuous  as  to 
give  the  surface  a  woven  appearance. 
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Order  TELOTRE:\rATA 
Family  RHYNOHOlSrELiLIDAE 

Ci onus    H 1 1  YX C I rOTKEM A 
RhyXCHOTREMA    IXCIIEBESCEXS    (Hall) 

Atrypa  iNCREnESCKXs.  Hall.     Pal.  New  York,  1.  1S47.  pp.  146,  289,  pi.  33,  fig-s.  13  a-h ;      pi. 

79,  fig.  6. 
Rhyxchotrema  i.xcREjiEscENs,  BassJcr.     U.S.  Xat.  Mus.,  Bull.  92,    1915,    p.    1125.      {-See 

for  full  synonymy). 

In  the  "Geology-  of  Canada,  1863'*',  page  213  this  species  is  recorded  as  occur- 
ring on  the  Ilumber  river.  We  have  heen  unable  to  ideiitifv  it:  the  form  referred 
to  is  proba1)ly  Zijgospini   cincinnaticnsk. 

Family     atrypidae 

Genus  Zygospira,  llall 

Stenochisma,  Hall  (non  Conrad).     Pal.  New  York,  1,  1847,  p.  142. 

Stenochisma,  Meek  and  Hayclen.     Pal.  Upper  Missouri    Smith.  Con.  to  Knowl.,  14,  1S64, 

p.  16. 
Zygospira.  HaU.  15th  Rep.  New  York  State  Cab.  Nat.  Hist.,  1862,  p.  154,   figs.  1-2. 
Zygospira.  Hall  and  Clarke.     Pal.  New  York,  8,  pt.  2,  1894,  p.  154. 
AxAZYGA.  Davidson.     Brit.  S11.  Brach.,  Sup.,  Pal.  Soc,  1882,  p.  128. 
Hallina,  Winchell  and  Schucliert.     Prel.  Desc.  Am.  Geol.,  9,  1892,  pp.  291-292. 
Protozyga,  Hall  and  Clarke.     Pal.  New  York,  8,  pt.  2,  1894,  p.  151. 
Obthoxomaea.  Hall  and  Clarke.     47th    Rep.  New  York  State  Mus.,  1894,  p.  100^8. 

Hall  and  Clarke's  desei'iption  of  this  genus  is  as  follows : 

Shells  usually  small.  Outline  subcircular  or  transversely  oval.  Contour  sub- 
plano-convex.  Surface  sharply  plicate.  Pedicle  valve  with  a  median  plicated  ridge. 
Umbo  narrow  and  prominent  ;  deep  acute  and  incurved.  Foramen  elongate,  rarely 
apical,  enclosed  by  the  deltldial  P'lates.  Hinge  line  long  and  straight; 
cardinal  extremities  rounded.  A  distinct  false  area  is  formed  by  a  pair  of 
ridges  diverging  from  the  beak  toward  the  cardinal  extremities.  On  the  interior  the 
teeth  are  moderatelyt  well  developed  and  unsupported  by  dental  lamellae. 

The  brachial  valve  is  depressed  convex  in  the  umbonal  region  and  bears  a  more 
or  less  conspicuous  median  sinus.  The  hinge  plate  consists  of  two  broad,  stout  pro- 
ce.sses,  diverging  outwardly,  grooved  on  their  summits,  and  separated  from  each  other 
by  a  narrow,  sharp  crest.  They  form  both  the  socket  walls  and  crural  bases,  and  are 
supported  by  a  low  median  ridge.     Muscular  impressions  cbscure  in  the  tj-pical  species. 

The  crura  are  short  and  straight  at  their  union  with  the  primary  lamellae, 
making  a  rectangular  curve.  The  first  half-volution  of  the  ribbon  lies  just  within  the 
margin  of  the  v^alve,  and  the  number  of  volutions  is  small.  The  spirals  have  their 
bases  parallel  to  the  lateral  slopes  of  the  pedicle  valve  and  their  apdces  directed  obliquely 
toward  the  centre  of  the  opposite  valve.  The  loop  is  a  continuous  band,  variaible  in 
position  and  shape.  It  may  originate  on  the  posterior  or  anterior  limb  of  the  primary 
lamellae,  or  be  placed  medially;  its  apex  is  always  an^'ular  and  directed  anteriorly  and 
the  lateral  ourv^es  vary  in  length  and  degree  according  to  their  position  with  reference 
to  the  spirals. 

The  rocks  at  Toronto  contain  great  numbers  of  small  shells  referable  to  the 
genus  Zygospira.  The  largest  of  these  is  Zygospira  erratica.  Most  of  the  smaller 
t-hells  are  so  badly  crushed  tliat  specific  determination  can  not  be  nuule  with 
great  certainty.  They  fall,  however,  into  two  groups  characterized,  in  the 
crushed  condition,  only  by  a  tjrrcater  or  less  number  of  plications.  The  better 
jjreserved  shells  show  additional  features  by  which  they  may  be  distinguished. 
We  are  of  the  opinion  that  the  form  with  fewer  plications  may  be  ascribed  to 
Zygospira  cincinnatiensi.9,  Meek,  and  that  the  type  with  more  numerous  plications 
is  Zygospira  modesla,  Ilall. 
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Zygospira  modesta.  Hall 

Plate  VII,  Fibres  19  and  22. 

ATRYi'A  .MODKSTA    (Say)   HdU.     Pal.  New  York,  1,  1847,  p.  141,  pi.  15,  fig.  15. 
Zy(.o.spira  modesta,  (.Say)  Hall.    15th  Rep.  New  York  State  Cab.  Nat.  Hist.,  1862,  p.  154. 
Rhy.ncjio.nella  modesta,  BiUliujH.     Geol.  Surv.  Canada,  Rep.  1863,  p.  211,  fig.  211. 
Zygospira  modesta,  Meek.     Pal.  Ohio,  1,  1873,  p.  125,  pi.  11,  fig.  4. 
Zygospiba  modesta,  Foerste.  Bull.  Soi.  Lab.  Denison  Univ.,  16,  1910,  p.    29,    pi.    2,    figs. 

15a-b. 
Zygospiba  modesta,  Foerste.  Geol.  Sur\^  Canada.  Mem.  83,  1916,  pp.  22,  23. 
Zygospira    modesta,    Bassler.    U.S.    Nat.    Mus.,    Bull.    92,    1915,    p.    1341.      (See    for    full 
bibliography). 

Meek's  description   (op.  cit.)   is  as  follows: 

Shell  .small  rather  depressed,  nearly  plano-convex,  suborbiculai',  or  sometimes 
a  little  wider  than  long;  positerior  lateral  margins  straightened  and  converging  to  the 
beaks  at  an  obtuse  angle;  lateral  margins  more  or  less  rounded,  or  sometimes  a 
little  straightened,  or  very  slightly  sinuous  at  the  middle. 

Dorsal  valve,  with  a  rather  shallow,  undefined  mesial  sinus  of  moderate  breadCh 
at  the  front,  but  becoming  rapidly  narrower,  and  less  imipressed  posteriorly,  so  as  often 
to  die  out  before  reacihing  the  umbo;  surfaice  on  eacdi  side  of  the  sinus  gently  convex 
centrally,  and  gradually  sloping  to  the  lateral  margins;  beak  but  sliglitly  prominent 
and  incurved. 

Ventral  valve,  with  a  low  mesial  ridge,  corresponding  to  the  sinus  of  the  other 
valve,  excepting  tliat  it  is  generally  most  pirominent  near  the  middle,  and  somewhat 
depressed  anteriorly;  while  on  each  side  of  the  ridige  the  slopes  are  distinctly  com- 
pressed; beak  small,  abniptly  pointed,  projecting  beyond  that  of  the  other  valve,  and 
rather  distinctly  arched;  but  not  so  closely  incairved  as  to  conceal  the  small  fissure, 
whiah  seems  to  be  closed  below  by  a  deltidiuni,  that  leaves  a  minute  aperture  above, 
just  under,  or  extending  to  the  apex;  margin  on  each  side  of  the  beak  carinated,  so 
as  to  give  the  appearance  of  a  kind  of  false  cardinal  area. 

Surface  of  ea.c!h  valve  ornamented  by  about  16  to  18  small,  simple  nuliating 
plications,  of  which  about  three  to  five  near  the  front  of  the  dorsal  valve  occupy 
the  mesial  sinus,  tlie  middle  one  being  usually  a  little  the  largest;  while  on  the  ventral 
valve  about  four  of  tine  largest  occupy  the  mesial  prominence,  the  furrow  between 
the  middle  two  being  generally  a  little  larger  and  deeper  than  the  others;  marks 
of  growth    undefined,   or   extremely   minute   and    obscure. 

Length  of  mature,  moderately  large  sipecimen.  0.26  inch;  breadth,  0.30  inch; 
convexity,   0.15   incli. 

Focrsto  {op.  cit.)  rodo^^erihcs  tlic  species  and  pixcs  the  additional  information 
that  tho  tvpo  specimen  is  7.8  ni;in.  lonij!-,  9.3  mm.  wide,  and  4.1  mm.  thick.  He 
al.^o  states  that  the  chara-cteristic  foatnros  are  the  low  median  fold  and  the 
rather  nnmerons  lateral  plications,  all  of  thorn  primary.  Tn  the  type  specimen 
there  are  seven  of  these  plications  on  each  iside,  hut  the  nnmher  is  frequently 
eisrht  and  sometimes  nine.  The  pedicle  va.lve  of  the  type  has  eighteen  distinct 
plications  and  two  faint  ones  near  the  hinire  lino.  Tcrtain  specimens  attain  a 
length  of  10  mm. 

Tn  the  Toronto  rocks  this  sjiccics  is  of  less  frequent  occurrence  than 
Zi/f/ospira  riticiini(ilirmi<t  from  which  it  may  lie  distinguished,  even  in  the 
flattened  condition,  hy  the  fact  that  tlic  l)rachial  valve  of  the  latter  .seldom 
«hows  more  than  thirteen  plications  wliich  arc  of  necessity  hrnader  and  coarser 
in  specimens  of  the  same  size. 

The  largest  hrachial  valve  olisorved  is  10  mm.  wide  and  shows  twentv-one 
plications  in  all.  The  sinus  is  scarcely  ohservahle  and  there  is  some  teiulency 
towards  bifurcation  in  the  plications,  a  feature  not  gencrallv  admitted  for 
Z.  motloifa.  A  tyjncal  ])rachial  valve  from  Toronto  is  shown  in  Plate  VIT, 
Figure  22.  Despite  our  large  conductions,  a  really  good  pedicle  valve  suitable 
for  reproduction  Avas  not  found :  in  conisequence.  a  specimen  from  ^Manitowaning 
])as  been  used  to  illustrate  this  valve. 
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The  dimensions  of  tlie  brachial  valve  are:  length,  6  mm.;  width,  7.8  mm. 
The  sinus  is  shallow  and  inconspicuons  and  the  antca-ior  margin  without  siuu- 
osity.  There  are  nineteen  distinct  non-bifurcating  plications  of  which  the  middle 
one  is  larger  and  more  rounded. 

Locality. — ^Don    Valley   l>rickyaTd,    Toronto. 

Manitowaning,   Ontario. 
Nos.  584  H.R.,  600  H.R.  Royal  Ontario  Museum  of  Paleontology. 


Zygospira  cixcixxatiensis,  MeeJv 
Plate  YII,  Figures  20,  21,  23. 

Zygospiba  cincinnatiensis,  James.  Cat.  Fossils  Cin.  Group,  1S90,  p.  11. 
Zygospira  cincixxatiensis,  Meek.  Pal.  Ohio,  1,  1873s  P-  126,  pi.  11,  fig.  5. 
Zygospira  cincinnatiexsis,   Hall   and   Clarke.     Pal.   New  York,   8,   pt.    2,    18%,  pi.    54, 

figs.   13,  14. 
Zygospira  cixcixxatiex.si.s,   Cumings.     32nd    Ann.  Rep.   Dept.   Geol.  Nat.   Res.   Indiana. 

1908,  p.   945,  pi.  36,  figs.   9a-b. 
Zygospira  Cixcixx.\tiex.sis,  Foerste.     Bull.  Sci.  Lab.  .Denison    Univ.,    16,    1910,    p.    30, 

pi.  6,  figs.  16  a-b. 

Meek's  description  of  this  species  follows : 

This  variety  or  species  differs  from  the  last  (Z.  modcsta),  in  its  larger  size, 
greater  proportional  breadth,  more  prominent  mesial  elevation,  with  a  larger  and 
deeper  sulcus  along  its  middle,  and  in  the  deeper  mesial  sinus  of  its  dorsal  valve. 
and  the  more  spreading  character  of  its  lateral  plications.  Its  plications  likewise 
differ  in  being  proportionally  coarser,  and  more  anerular,  and  more  frenuently  show 
a  disposition  to  bifurcate,  particularly  those  on  the  sides  of  the  mesial  elevation  of  the 
ventral  valve,  ard  within  or  near  the  mesial  sinus  of  the  dorsal  valve.  Its  lateral 
margins  are  likewise  generally  more  compressed;  and  the  beak  of  its  ventral  valve 
more  strongly  incurved. 

Under  a  strong  magnifier,  in  a  favorable  light,  extremely  minute,  regular,  and 
closely  crowded  concentric  striae  may  sometimes  be  seen  on  the  sides  of  the  plications, 
and  other  protected  parts  of  the  shell.  These  are  similar  to  those  sometimes  seen 
on  the  last,  but  more  distinct. 

Although  this  is  possibly  a  distinct  species  from  the  last,  it  would,  I  should  think, 
be  rather  difficult  to  distinguish  young  or  small  examples  of  it  from  that  shell.  Hence 
T  am  inclined  to  think  that  it  may  be  only  a  robust  variety  of  the  same. 

Length  of  one  of  the  largest  exaimiples,  0.41  inch;  breadth,  0.52  inch;  convexity, 
0.25  inch. 

Later  authors  have  been  inclined  to  resrard  the  species  as  distinct;  for 
in^stance,    Foerste    (op.    cit.)    makes   the    following   statement: 

The  SitK^cimens  from  the  upper  Pairmoui^t.  which  are  here  regarded  as  tynical, 
are  distinguished  from  Zygosvira  modesta  by  the  smaller  number  of  primary  lateral 
plications,  usn-^lly  five  on  each  side  of  the  media.n  fold.  In  consequence,  the  plications 
appear  la^gpr.  more  angular,  and  more  distant  fi-nm  each  other.  The  more  prominent 
median  elevation  on  the  pedicle  valve  is  dup  rhieflv  to  the  larger  size  of  the  individ- 
uals. The  four  primary  pliications  on  the  median  fold  and  the  intermediate  grooves 
have  very  much  the  same  appearance  as  in  Zygospira  modesta.  While  the  birfucation 
of  the  primary  plications,  or  the  intercalation  of  additional  ones,  is  the  chief  character 
usually  relied  upon  in  diagnosing  this  species,  too  much  weight  must  not  be  given  to 
this  feature,  sinfe  it  is  not  constant,  and  numerous  .sipecimens  may  be  collected  at 
the  typical  ho'M^on,  in  which  there  is  no  evi^^nce  of  bifuvoa+ion.  Among  the  four 
primary  plications  on  the  median  fold,  it  is  the  lateral  plications,  and  not  the  two 
median  plications  which  frequently  are  bifurcated.  Bifurcation  of  one  or  two  of  the 
lateral  plications  on  each  side  of  the  median  fold   is  not  rare.     Occasionally  even  the 
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two  median  plications  on  the  fold  are  bifurcated  towards  the  anterior  margin  of  the 
shell,  or  one  or  two  small  plications  are  inserted  near  the  anterior  end  or  the  median 
groove.  Some  of  these  specimens  attain  a  length  of  13  mm.  Only  the  larger  specimens 
are  likely  to  show  evidence  of  frequent  bifurcation. 

There  is  no  doubt  that  our  rocks  contain  a  species  of  Zygospira  which  can 
be  easily  differentiated  from  Z.  modesta  by  its  fewer  and  more  angular  plications: 
there  is  little  doubt  that  this  form  \^  Z.  c'mcinnaUensh  as  defined  by  Meek  and 
amended  by  Foerste,  On  the  other  hand,  the  form  figured  by  Hall  and  Clarke 
(Plate  54,  figs.  13  and  14  of  work  cited)  does  not  agree  with  our  interpretation 
of  Z.  cincinnatiensis. 

The  brachial  valve  (Plate  VII,  figs.  21  and  23)  shows  the  characteristic 
broad  sinus  with  a  rounded  median  plication.  On  each  side  of  this,  within  the 
sintvs,  is  a  much  smaller  and  more  angulatod  plication.  The  third,  or  sometimes 
the  fourth,  plication  forms  the  edge  of  the  sinus.  The  lateral  plications  are  sharp, 
and  more  curved  than  in  Z.  modesta;  they  number  four  or  five,  making  five  or  six 
lateral  plications  in  all,  counting  the  little  one  next  to  the  median.  In  all,  therefore, 
there  are  either  11  or  13  plications  on  this  valve. 

The  pedicle  valve  (Plate  VJI,  Fig.  20),  owing  to  the  greater  prominence  of 
the  beak  is  less  ovoid  in  shape  than  the  brachial  valve.  The  beak  is  rather  pro- 
nounced, extended  forward,  and  incurved.  The  foild,  correppondinfr  to  the  sinus  of 
the  other  valve,  extends  well  up  on  the  beak :  it  is  marked  medially  'by  -a  rounded 
groove.  Bordering  the  groove  is  a  small  angular  plication  and  outwards  from 
lliis  is  a  much  larger  plication  marking  the  boundary  of  the  fold.  In  addition  are 
four,  or  sometimes  five,  lateral  plications.  Thus  the  complete  valve  generally 
sliows  12  plications  in  all,  but  as  many  as  fourteen  may  occur. 

Bifurcation  of  the  plications  is  frequently  o'bserved,  particularly  in  the  case 
of  the  large  plication  bounding  the  fold,  and  occasionally  in  the  case  of  the  lateral 
plications.  The  feature  is  of  no  specific  value,  however,  as  many  snecimons  are 
devoid  of  bifurcation  and  others  'sliow  it  on  one  sdde  but  not  on  the  other. 

Zi/f/ospira  cincimialicnsis  is  restricted,  therefore,  as  far  as  the  Toronto  strata 
are  concerned  to  thoise  fonns  with  not  more  than  15  plications  on  the  braeiliial  valve 
and  14  on  the  pedicle,  ond  witli  clearly  defined  smaller  plications  on  eaeh  side  of 
the  median  line. 

The  liraehial  valve  shown  in  liuure  21  is  one  of  the  largest  niid  most  perfect 
found.  The  dimensions  are:  width.  9  nmt. ;  length,  0.5  mm.  The  specimen 
ehown  in  figure  23  liias  dimens'ion«  as  follows:  width,  5.8  mm.;  leaigth,  4  mm. 

Locality. — Don  Valley  brickyard,  Toronto. 

Nos.  558  H.R..  601   H.R..   III.t   H.R.   Royal   Ontario  Museum  of  PaleontolO'gy. 

ZyGOSPIHA    (?)    KIJKATICA    {Hall) 

Plate  A' 11.  Figures  24,  2."). 

(Oktiiis  (?)  JKIMTUA.  II (lU.     Pal.  New  York,  1,  1847,  p.  28«,  pi.  79.  fig.  5. 
ZVGO.SIMKA  KHKATK  A.  ] iavUlfion.     Supp'l.  Brit.  Sil.   T?raoh.,  Pal.  &oc..   l«82s  p.   126. 
€atazyga    kickatica.    Hall   and    Clarke.      Pal.    New    York,    8.    pt.   2.    1894,    p.    158,   pi.    54. 

figs.   17-23. 
Oktiiondmaka  khuatica,  Hall  and  Clarke.    47tlli  Rep.  New  York  State  Mus.  1894,  p.  1008. 
CATAZYciA  i;kkatk  A,  Fuerslc.     Bull.  Sci.  L.a,b.  Denison  Univ.,  17,  1914,  p.  266. 
Zygosi'iua  Eiui.VTicA,  Basslcr.     U.S.  Xat.  Mus.,  Bull.  92,  191,=).  p.  1?A0. 

This  species  has  long  lieen  ascribed  to  the  genus  Cafazi/i/n  bill  in  the  most 
recent  revision — that  of  Ba.ssler — it  is  placed.  provisionalJv  at  least,  under 
Zygospira  in  accord  with  the  view  of  Davidson. 
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The  definition  of  tlie  species  according'  to  Davidson  follo\vs: 
Shell  marginally  broadly  rounded,  or  slightly  broader  than  long,  greatest  breadth 
about  the  middie,  hinge  line  rather  long  and  nearly  straight.  Ventral  valve  convex 
longitudinally,  somewhat  carinated  or  flattened  along  the  middle;  beak  incurved,  beak- 
ridges  sharply  defined  and  leaving  between  them  and  the  hinge  line  a  narrow  flattened 
space  or  false  area.  Dorsal  valve  convex  at  the  sides,  depressed  longitudinally  along 
the  middle,  and  presenting  a  concave  line  in  front.  Surface  marked  by  fine,  unifoTm, 
radiating,  raised  striae,  increasing  here  and  there  in  number  by  the  interpolation  of 
shorter  and  smaller  ribs. 

The  gentis  Catazyga  was  founded  on  Athyris  lieadl,  Billings,  as  genotype; 
the  shell  is  defined  as  being  more  convex  than  in  Zygospira,  with  a  low  median 
sinus  in  both  valves  and  much  finer  striations.  Tlie  internal  structure  is  much 
the  same  in  the  tw'o  genera. 

The  present  species  agrees  with  Zygospira  in  the  form  of  the  shell  and  with 
CaUizyga  in  the  character  of  the  plications.  In  general  appearance  it  is  so  clo.se 
to  Catazyga  headi  that  the  two  species  are  often  confused. 

With  the  exception  of  Plectamhonites  sericeus  tliis  is  the  commonest  brachiopod 
found  near  Toronto.  Most  of  the  limey  layers  in  the  western  part  of  the  district, 
on  the  Hum'ber,  Etobicoke,  and  ]\limico  rivers,  are  crowded  with  shells  of 
Zygospira  erratica. 

Locality. — Humiber  river,  Toronto. 

No.   1116   H.R.   Royal   Ontario   Museum   of   Paleontology. 

Since  this  article  was  prepared  we  have  found  a  single  criLshed  example  of 
an  ovoid,  phosphatic  shell  which  is  certainly  distinct  from  any  other  in  our 
collection.  It  somew'hat  resembles  Trematis  fragilis,  Ulrich,  l)ut  fine  concentric 
markings  are  more  prominent  than  radiating  lines  of  punctae.  Tiie  form  is 
very  like  an  undeseribed  species  of  Acrothcle  figured  by  Keed  from  the  Ordovi- 
cian  rocks  of  the  Girvan  district,  Xo.  '['i'SS  H.  J\.  Don  valley. 

Conclusion 

A  remarkal)le  feature  of  the  brachiopod  fauna  at  Toronto  is  the  relatively  small 
number  of  species  and  the  strongly  eastern  aspect  of  the  aissemblage.  The  al)Uii- 
dance  of  Plectamhoniies  sericeus  on  the  Don  river,  its  probable  total  absence 
in  the  lower  strata  of  the  TTumber,  and  its  recurrence  at  Weston  are  facts  of 
stratigraphic  importance. 

In  this  article  no  attempt  has  been  made  to  indicate  the  vertical  extent  of  any 
of  the  species  described:  that  aspect  of  the  subject  is  reserved  for  the  section  dealing 
with  the  stratigraphy.  The  localities  given  after  each  species  are  those  froiu 
which  the  specimens  used  in  the  description  were  obtained. 
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p]xphAXATiox  OF  Plate  ]. 

FAcr: 

Fig.     1.  VhUoporcUa  fltili<  Ihita.  Tangential  section   X   10   2 

Fig.     2.  ChilQ[)oreUa  flabcUata,  Vertical  section  X  10  2 

Fig.     3.  SiHttioiJora  rarians.     Tangential  section    X   50    3 

Fig.     4.  Pcronopora   vera.     Tangential  section   X   10   7 

Fig.     ft.  Pcronopora   vera.     Vertical  section    X    10    7 

Fig.     6.-  Frusopora  doncnsis.     Vertical  section   X   10   7 

Fig      7.  Prosopora  donensia.     Tangential  section   X   10   7 

Fig.     8.  Aspidopora  cf.  oreoUita.     Tangential  section    X    10   4 

P^ig.     9.  Dckai/cUa  ulrichi.     Tangential  section  X   50,  after  Nicholson   9 

V\^.  10.  Atiutopora   murulata.     Tangential  section    X    50    & 

Fig.  11.  DrkaijcUu   ulrichi.     Vertical  section   X    18,  after  Nicholson    9 

Fig.  12.  Lcpiotrypa  cxpunsa.     Tangential  section   X   25   10 

Fig.  13.  Stigmatclla  vulgaris.     Tangential  section  near  surface  X  40   15 

Fig.   14.  Sti.niKitcUa    vulgaris.      Deep    tangential    section    X    40    15 
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Explanation  of  Plate  II. 
Unless  otherwise  stated,  figures  are  magnified  ten  diameters. 

Page 

Fig.  1.  VhiloporcUa   flabellata.    Tangential    section    2 

Pig.  2.  CliiloporcUa  flabellata.     Vertical  section    2 

Fig.  3.  Leptotrypa   expansa.   Tangential    section    10 

Fig.  4.  Feronopora    vera.    Tangential    section     7 

Fig.  5.  Peronopora   vera.     Vertical   section    7 

Fig.  6.  Prasopora  donensis.     Vertical  section    7 

Fig.  7.  Prasopora  donensis.     Tangential  section    7 

Fig.  8.  Aspidopora  cf.  areolata.     Tangential  section   4 

Fig.  9.  Atactopora   maculata.   Vertical   section    8 

Fig.  10.  Atactopora   maculata.   Tangential    section    8 

Fig.  11.  Arthropora  sJiaffcri.     Surface  X  18,  modified  from  Ulrich,  showing  opercula  23 

Fig.  12.  Bythopora   arctipora.   Vertical   section,    imperfect    17 

Fig.  13.  Stigmatella    lamhtoncnsis.      Vertical    section     14 
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EXPLAXATIOX    OF    PLATE    III. 

Page 

Fig.     1.  Stigynatella  catenulata  (var.  a)     Tangential  section  X   50   ....  12 

Fig.  la.  SiigmatcUa   latenuUita.   Tangential   section   of   ordinary   tissue    X    45,    after 

Cumings    12 

Fig.     2.  HtUjmatcUa  catenulata  {var.  a.)     Vertical  section   X   10    12 

Fig.     3.  StignvateUa  catenulata    {var.   h.)    Tangential   section    X    10    12 

Fig.     4.  Stigmatella  cremilata.    Vertical  section  X   10   12 

Fig.     5.  StigmatcUa    crenulata.    Tangential    section    X    10    12 

Fig.     6,.  Stigmatella   personata.   Vertical   section    X    10    16 

Fig.     7.  Stigmatella  crenulata.     Tangential  section  after  Ulrich   and   Bassler,  show- 
ing groups   of   smaller   cells,    X    40    12 

Fig.     8.  Stigmatella    catenulata    diversa.    Tangential     section     showing     large      and 

•       small   cells    X    40    14 

Fig.  8a.  Stigmatella    catenulata    divrrsn    Tangential    section    showing    average    cells 

X    40    14 

Fig.     9.  Halloiwra  daUi  suhalta.     Tangential  section   X   10    21 

Fig.  10.  Palesvhara  beani.  Diagram  showing  manner  of  growth,   X  about  8   24 

Fig.  10a.  Valeschara   bcani.   Surface    X    10,   after   James    24 

Fig.  11.  Hallopora  dalei  subalta.  Vertical  section    X    10    21 

Fig.  12.  Hallophra  cf.   suplana.     Vertical   section    X    10    19 

Fig.  13.  Hallopora  cf.  .subplana.     Tangential  section    X    10    .  . . ." 19 
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Explanation  of  Plate  IV. 
All  figures  X  10  Fig.  10  which  is  X  50. 

Fig.     1.  Stigmatella  catenulata   (var.  a.)     Tangential   section    12 

Fig.     2.  Stigmatella  catenulata    (var.  a.)    Vertical   section    12 

Fig.     3.  Stigmatella  catenulata  {var.  b.)     Tangential  section  1^ 

Fig.     4.  istigmatella   crenulata.   Vertical    section    12 

Fig.     5.  Stigmatella   crenulata.    Tangential    section    12 

Fig.     6.  Stigmatella    cf.    personata.      Vertical    section     16 

Fig.     7.  Stigmatella   cf.    personata.     Tangential    section    16 

Fig.     8.  Eallopora  dalei   var.   subalta.   Tangential   section    21 

Fig.     9.  Hallopora   cf.    suhplana.     Transverse    section    19 

Fig.  10.  Hallopora  dalei  suhalta.  Tangential  section    X    50    21 

Fig.  11.  Hallopora   dalei  suhalta.     Transverse   section    21 

Fig.  12.  Hallopora  dalei  suhalta.  Vertical   section    21 

Fig.     13.  Hallopora  cf.   suhplana.     Vertical   section    19 

Fig.     14.  Hallopora   cf.    suhplana.     Tangential    section    19 


Plate  W 
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Explanation  of  Plate  V. 

All  figures  are  photographs  of  surfaces  enlarged  ten  times. 

Page 

Fig.     1.  Atactopora   maculata    8 

Fig.     2.  Hallopora   dalei   var.    subalta 21 

Fig.     3.  Peronopora    vera     7 

Fig.     4.  Hallopora    cf.    suhplana     19 

Fig.     5.  Arthropora  shafferi    23 

Fig.     6.  Prasopora  donensis   7 

Fig.     7.  Paleschara  heani    24 

Fig.     8.  Stigmatella     11 

Fig.     9.  Dekayella  ulrichi,  Vevay,   Indiana    9 

Fig.  10.  Spatiopora   varians    3 

Fig.  11.  Bythopora  arctipora    18 

Fig.  1 2.  Vhiloporella  flabellata    .■ 2 
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EXPLAXATIOX    OF    PLATE    VI. 

Page 

Fig.     1.  Trcviatis  miUeimnvtata.     Portion  of  surface  x   10   30 

Fig.     2.  Prasopora    donen.sis.      Complete    zoarium,    nat.    size    7 

Fig.     3.  Bythopora    arctipora.      Fragments    of    zoaria,    nat.    size 18 

Fig.     4.  Bythopora  cf.  delicatula.     Portion  of  zoarium,  nat.  size 18 

Fig.     5.  HaUopora  dalci  subalta.     Surface  between  monticules   X   7    21 

Fig.     6.           "               "           "         Fragments  of  zoaria,  nat.  size    21 

Fig.     7.  Aspidopo7-a  cf.  arcolata.     Surface.    X   7    4 

Fig.     8.  Aspidopora  cf.  arcolata.  Complete  zoarium,  nat.  size   4 

Fig.     9.  HaUopora  cf.  subplaiui.     Fragments  of  zoaria,  nat.   size    19 

Fig.  10.  Atactopora  maculata.     Fragment  of  zoarium,  nat.  size 8 

Fig.  11.  OhiloporcUa   yaheUuta.     Lower  portion  of  fan-like  zoarium,  nat.  size 2 

Fig.  12.  istigviatella  vulgaris.    Almost  complete  zoarium,  nat.  size 15 
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Explanation  ok  Tlatk  VTI. 

Page 

Fig.     1.  Lingula  ivestonensis,  nat.  size 2G 

Fig.     2.  Lingula   cf.   prognr,    nat.    size    27 

P"'ig.     3.  Zingula    rectilateralis,    nat.    size 27 

Fig.     4.  Schizocrania  filosa,   nat.   size 28 

Fig.     5.               "                "         Portion  of  surface,   X   2 28 

Fig.     6.  Pholklops  cincinnatiensis,  nat.  size 31 

Fig.     7.  Trcmatis  mUlepunctata.     Brachial  valve  without  ornamentation,  nat.  size..  30 

Fig.     8.           "                  "                  Pedicle  valve,  nat.  size   30 

Fig.     9.  Dalm^nella  rugostriata.    Pedicle  valve,  nat.  size 32 

Fig.  10.             "                  "             Portion  of  surface,   X   4 32 

Fig.  11.  Plcctambonitcs  cf.  rugosus.     Pedicle  valve,  nat.  size 35 

Fig.  12.  Leptaena  rliomhoidaUs.    Pedicle  valve,  nat.  size  33 

Fig.  13.  RaflncsQuina  mucronata  torontonensis.    Pedicle  valve,  nat.  size  38 

Fig.  14.              "                  "                  "                Brachial  valve,  nat.  size   38 

Fig.  15.  Plectambonites  sericeus.    Pedicle  valve,  nat.  size 35 

Fig.  16.                 "                    "             Portion    of    surfaice,    X    2    35 

Fig.  17.  Rafi7icsquina    mucronata    torontonensis.     Pedicle    valve   of   young   specimen, 

nat.   size    38 

Fig.  18.  Jiafincsguina  altertiata.    Pedicle  valve,  nat.  size 36 

Fig.  19.  Zygospira  modesta.     Pedicle  valve,   X   2   40 

Fig.  20.  Zygospira  cincinnatiensis.    Pedicle  valve,  X  2   41 

Fig.  21.               "                  "                Brachial  valve  of  large  example,  X  2   41 

Fig.  22.  Zygospira  modesta.    Brachial  valve  X  2   40 

Fig.  23,.  Zygospira  cincinnatiensis.     Brachial  valve,   X   2   41 

Fig.  24.  Zygospira  erratica.    Pedicle  valve,  nat.  size 42 

Fig.  25.          "                  "          Brachial  valve,  nat.  size 42 
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SOURCES  OF  INFORMATION 

Cretoeu-al  MopGmitanda  SUrer  Arra.  Vol.  XIX,  Part  11^ 

Onlario  Depatlmmt  o}  MintJ.  1913. 
PicMs    of    Surveys   from  Surveys  Branch.   DtpaTtment    of 

Landi  and  Fomli.  Onl. 
Ctolcpeoi  Sunry  of  Canada.  Cawganda  Mining  Division 

1909.   W.  H.  Collins. 
Speciai  Survfys  of  Lakes,  Roads,  Elevations,  Etc.,  by  W.  R, 


Rogers 
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Mining  Claims 
HAULTAIN  AND  NICOL 
R.S.C.  90,  91,  93,  94,  Oi—MilUr  Lak 
R.S.C.  83  lo  89—Bonsali. 
H.S.  351—Symmes-Youni. 

HAULTAIN 

R.S.C.  JOI,  elc—CaslU. 

R.S.C.  102— Everett. 

S.W.  8— Barbara. 

U.  S.  350—Milkr  Lake  Syndic'iU. 

NICOL 
R.S.C.  100,  elc.—CastU. 
R.S.C.  98—Woish. 
R.S.C.  135-b—Harl. 
r.C.  315~Norlhern. 
H.R.  204— Canadian  Gowganda. 
T.C.  2Z0—CoUins. 
W.J.  l—Silver  Bullion. 
W.J.  17— La  Fayelle. 
H.R.  lli—ChapeUe. 
W.D.  961,  elc.—Big  Four. 
W.J.  8,  eU—Leroy. 

MOREL 


W.D. 


05,  eU.— Bishop. 
.   etc. — Donaldson^ 
\2A.  ttc.—Botand. 


MILNER 
H  R.  249.252— Mann. 
S.W.  J-S—Reeve-Dobie. 
H.F.  221-4— Crev/s-McFarlan. 
HFZ25—0'BrUn. 
p_B.  l54-5~Welsk. 
U.S.  723-4— South  Bay. 
U.S.  J4$~Labruk. 
T.C.  lie— Milne. 
H.S.  339— Crawford. 
r.C.  136.  eU.—Bubop. 
H.R.  292.  elc.—Cirwganda  Lake. 
J.S.  282—Norlhdtff. 
H.S.  335—SUvers. 
H.S.  371 —Boyd-Gordon. 
LAWSON 
H.  R.  408— Sanderson 
L.O.  357—CaUla. 
L.O.  313— Bishop. 
H.R.  397,  eu.— Powerful. 

VAN  HISE 
H  R.  458— Alpine. 
T.C.  141—Hediund. 

DONOVAN 
H.R.  720—Duggan. 
G.G.  3542— Wilder. 

CHARTERS 
ED.  123\—Garvey. 
H.R.  439-Hainfs. 
G.G.  n.eU.—  Witlans. 

CORKILI, 
G.G.  3780— Kelt 


■■.•/..-.■"  — ■-'  «^ 
■■■«  /   ■  ...■.■.■i'  ■ 


^^  IT  ^       (602'j      S  U  F"  E  R   I    OR 


Gold  Claims 

r.b.  1616—Btiisrr  or  McQuoig. 
T.B.  ism.  IISS—Sjalandrr-McKirdy 
B.J.  Ul  McKtUar-Longworlh. 
T.B.  3354,  332(1— Jaciion. 
T.B.  3412  lA.L.  217)—Olii„. 

Pyrite  Claims 

R.  tOO—MorUy. 
T.B.  104i—Uudee. 

„.,-__,._...  Zinc  Claims 


Note — AU  claim  numhers  having  hur  diet 
{Tkundrr  Bay)  claims,  the  UtUr,  ■'T.B.' 
omitted  on  the  map. 


Map  No.  30a. 


SCHREIBER-DUCK  l^KE  AREA 

DISTRICT  OF  THUNDER  BAY 

To  accompany  report  by  P.  E.  Hopkins,  in  Volume  30.  Onfario  Department  oj  Mines  Report,  1921 


Scale  :     ea.ieo     or     1    Mile  -  1  Inch 


Sources  of  Information 


Lakes  shown  in  iolid  lines  were  surveyed  by 
prismatic  compass. 

Magnetic  and  astronomic  north  are  approximately  identical. 

Topography  and  geology  of  area  from  Lynx  to  Birch  LaAe, 
Copper  isiand  and  Rope  Lake  by  T.  L.  Tanton,  Geological 
Survey  of  Canada. 

Chart  from  Departmmt  of  Naval  Service  of  Canada. 

Geology  by  P.  E.  Hopktm. 

Drawn  by  P.  A.  Jackson  and  H.  C.  Smith. 
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